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The two staff reports entitled "Results of an Investigation of the
Performance of the Smith and Wesson Breathalyzer Model 1000 Breath Alcohol
Tester," February 1980, and "The State of Compliance of the Smith and
Wesson Breathalyzer Model 1000 A Follow-Up Report," September 1983 were
prepared by Dr, A. L. Flores of the Transportation Systems Center (TSC) for
the National Highway Traffic Safety Administration {NHTSA).

The February 1980 report details an investigation that was conducted as a
result of reports from several police agencies {Maryland State Police,
North Carolina Highway Patrol, and Washington D.C. Metropolitan Police)
which cited problems with the use of the Model 1000 in the field. The study
concluded that the Model 100C appeared to have a quality control problem.
It should be noted that the report did not find & precision/accuracy
problem, but rather a problem involving quality control in the manufacture
of the instruments and a less than adequate system for maintenance of the
instruments in the field. The report recommended:

“Users of the Breathalyzer Model 1000 should reexamine their
program to ensure a strong organization for maintenance. The
data of this report shows that when the instrument is
performing properly it is an effective evidential breath
tester. Frequent tests for accuracy should be performed;
maintenance personnel should be trained to a high state of
expertise s¢o that troubTe-shooting and repair can be
performed at or near the user level. Maintenance at the user
level is especialily important for the Breathalyzer 71000 due
to its complexity and the long downtimes accompanying return
to the factory for repair. Field maintenance personnel should
not be spread out over so many instruments that maintenance
efficiency is reduced.”

Because the quality control problem with the Model 1000 could be overcome
by a comprehensive maintenance program, NHTSA decided not to remove the
Breathalyzer 1000 from the Qualified Products List {QPL). The agency made
the decision to assist the States using the Breathalyzer 1000 in ensuring
that the instruments were being properly maintained. By using this



approach States which had taken steps to ensure the instrument’s accuracy
would not have their chemical test programs compromised. In May 1982,
NHTSA initiated a follow-up investigation of the Model 1000. In January
1983, the manufacturer ceased production of this model. The follow-up
report was completed in September 1983 and affirmed the findings of the
1980 investigation. Since the unit was no Tonger in production, delisting
it would have no effect on the quality control of the instrument's
manufacturing process. The remaining fssue was one of program maintenance
of the instrument by the user States.

The results of both of these studies were discussed in detail with the
States using these instruments at Regional Chemical Test Directors meetings
held in 1980 and 1984. These instruments continue to be used without
difficulty by the States of Chio, Arkansas, and the District of Columbia,
due to the implementation of comprehensive chemical test programs.
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1.0 INTRODUCTION

The performance of breath alcohol test equipment used by
police is a major concern of the alcohol countermeasures effort
- of the National Highway Traffic Safety Administration (NHTSA}.
A Qualified Products List (QPL) has been established to ensure
the effectiveness of Federal funds used to purchase such
equipment. Equipment which meets published minimum performance
standards (Standard for Devices to Measure Breath Alcohol,
Federal Register, Vol. 38, No. 212, November 5, 1973) is placed
on the QPL. Equipment on the QPL, after being purchased by
pelice, may be found not to meet the minimum standards or may
be found to exhibit an excessive malfunction rate. Such
equipment mé} be removed from the QPL by NHTSA.

Following reports of failures to comply with minimum
standards and of high malfunction rates, and at the request
of NHTSA, the Transportation System Center {TSC) initiated an
investigation of the Smith and Wesson Electronics Breathalyzer
mo@el 1000. Wﬁen this instrument was initially tested by TSC
in 1974, it was found to meet the requirements of the standards

and was placed on the QPL.

Findings are reported below.



4.0 INSTRUMENT DESCRIPTION

The Breathalyzer model 1000 is an acid dichromate based
celerimeter. A fixed volume of the human subject's breath is
collected at constant temperature and delivered into an ampbule
containing the dichromate solution. Any alcohol present reacts
with the dichromate quantitatively, reducing the intensity of
the yellow color of the solution. The reduction of color
intensity is thus a linear function of the amount of alcohol
delivered into the ampoule.

The instrumént is an automated version of the Breathaly:zer
models 900 and 900A. The design of the Breathaly:zer models
800 and S00A can be divided into three major functional sub-
assemblies:*-

1) Breath collection sub-assembly

2} Alcohol measurement sub-assembly

3) Read-out sub-assembly

The breath collection sub-assembly is a valve/cylinder/
piston system by which the last 52 cubic centimeters of breath
delivered by the subject are retained at constant temperature
for measurement. Manipulation of the valve delivers the breath
sample under weight of the piston to the dichromate solution
ampoule of the alcohol measurement sub-assembly. After the
alcohol -dichromate reaction is completed a light bulb mounted
on a fine threaded sc}ew carriage and located between the

above ampoule and a second reference dichromate ampoule is
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switched on. A light filter photo-detector assembly is located
behind each ampoule. The two photo-detectors are incorporated
into an electrical bridge circuit. Light passing through each
ampoule and filter falls on the photodetectors. Loss of dichro-
mate by reaction with alcohol results in a decrease in intensity
of tHe yellow color of the test ampoule which causes unequal
amounts of light to pass through the ampoules. Thus, currents
produced by the photodetectors are not equal and the resulting
electrical imbalance in the bridge circuit is indicated on
a meter. Manual nulling of the ¢ircuit imbalance by shifting
the position of the light bulb activates the readout sub-
assembly. The light carriage is linked to a shaft connected
to a pointer which indicates blood alcohol concentration on a
scale on th; face of the instrument.‘ The instrument design
is straightforward and uses relatively few parts. Over the
years the instrument has enjoyed a high degree of acceptance
by the police due, in part, to its accuracy and reliability.
The three major functions (collection, measurement, and
read-out) are automated in the Breathalyzer model 1000 by
use of electrical relays, solenoid valves, drive motor, pump,
timers, sequencers, counters, etc. A printed_circuit board
controls the breath test process which in models 900/900A are
controlled manvally. Servo-driver printed circuit boards
activate the above electro-mechanical sub-assemblies. Light
carriage travel is converted to a digital signal by a chopper

calibration wheel.



Two miniature light bulbs are mounted on one side of the
chopper wheel; a photodetector is mounted on the other side.
Photodetector output is digitally displayed in terms of blood
alcohol concentration. A printed read-out is also provided
- simultaneously. The operator is required only to initiate the
test ¢ycle and indicate to the person being tested when he
should blow into the sample tube. Thus, although the possi-
bility of tampering with the test result is removed, the
Breathalyzer 1000 is a far more complicated instrument, in
terms of parts used, than predecessor models. |

This complexity appears to be one reason for performance

malfunction failures, as will be discussed below.



3.0 COMPLIANCE INVESTIGATION

In order to obtain a broad basis for evaluation of
problems reported for this breath tester, information on its
performance from a number of differeﬁt sources was desired.
To this end, the following was done:

o Performance and malfunction data for the instrument
were obtained from several police agencies.

o Laboratory tests were performed at TSC on new, un-
used units obtained from several sources iﬁcluding the manu-
facturer, v |

© A quality control inspection of thé-Bréathalyzer
model 1000 factory was performed.

o On-site tests of units in use by police were per-

formed in six states.

3.1 PERFORMANCE AND MALFUNCTION DATA

83 Breathalyzers model 1000 were tested by the state of
Maryland in 1978 for precision and accuracy according to the
DOT standard. These tests were performed as part of a
pre-proéurement acceptance test; the units tested were new,
obtained directly from the factory. Test results are given
in Appendix A. 22 of the instruments failed to meet the require-
ments of the test. 7 of these 22 instruments had also malfunc-
tioned. 11 other instruments met the requirements but were un-
acceptable due to malfunction. Thus, a total of 33 of the 58
instruments were unacceptable. 18 of the above 22 instruments
were re-tested and 11 of these were again found unsatisfactory,

4 due to the occurrance of malfunctions alone.



During 1977-1978, 23 Breathalyzers model 1000 were in use
in the District of Columbia. 95 malfunctions were recorded
there over a 21 month period. During the same period, in

Schuylkill County, Pennsylvania, where 9 units were in use,

.18 malfunctions were recorded. In North Carolina, the State

Police had purchased 56 Breathalyzers model 1000 but the high
initial malfunction rate encountered had caused the police to
discontinue their use. These findings on Breathalyzer model

1000 malfunctions are further discussed in Appendix A.

3.2 LABORATORY TESTS

Seven new Breathalyzer model 1000 instruments, still in
factory shipment cartons were obtained from various sources for
testing at TSC. Two were obtained from the Metropolitan Police
Department of the District of Columbia, one was obtained from
the Colorade Department of Health, two were obtained from the
Department of Protection, Allegheny County, Pennsylvania, and
two were obtained from Smith and Wessen Electronics.

These instruments were tested according to the DOT
Standard. Four of the seven units failed to perform within
the tolerence required by the Standard. Failures were found
in both accuracy and precision requirements for the various

tests performed. Tables 1,2,3 and 4 present test data obtained

.on the units from Allegheny County and from Smith and Wesson

Electronics. The test data for the units from the District

of Columbia and Colorado are given in Appendix A.



3.3 QUALITY CONTROL INSPECTION

An inspection of the Breathalyzer model 1000 factory in
Pittsburgh, Pennsylvania was performed on April 16, 1979.
A member of the inspection team was Fredrick M. Seekell, TSC

- staff, an expert in the principles of product quality comntrol.

As a result of this inspection, several areas in apparent
need of further consideration by the manufacturer were
identified:

© A mechanism for ensuring product identity and status
in the manufacturing process.

o Methods for detection of drift in standard jigs,
fixtures, and test kits used.

o Methods for ensuring the constancy of different por-
tions of thé ﬁanufacturing process.

o A mechanism by which failure information from units
in use by police is fed back into the manufacturing process.

The report of Mr. Seekell, which discusses the above

in more detail, is contained in Appendix B.

3.4 FIELD TESTS
To obtain direct information on performance of the
Breathalyzer model 1000 in the field along with condition of
use and maintenance, on-site visits were made to a number of
.police agencies: First, a listing of the distribution of
_units in the various states was obtained from the manufac-

turer. Arrangements were made through the appropriate state

offices for visits to selected areas of the state where a



number of these irstruments were in use. Areas selected were:

0 C(Cleveland, Ohio area: 4 units tested

o Peoria, Illinois area: 4'units tested

o Pittsburgh, Pennsylvania area: 6 units tested

© Blytheville, Arkansas area: 5 units tested

o Charleston, West Virginia area: 5 units tested

o Raleigh, North Carolinia area: 6 units tested*®

In addition to performing precision/accuracy tests on
the Breathalyzer model 1000 at each site, information on the
experience of the police relative to reliability and mainte-
nance of the instrument was also obtained. Forms used to
record the data and other information obtained are contained
in Appendix -C.

Site visits were made by Officer Floyd Wing and Sergeant
Joseph Jacobs of the District of Columbia Metropolitan Police
Department, both experts in Breathalyzer model 1000 mainte-
nance. A report of their finding is contained in Appendix D.

The field tests were performed to determine whether or
not the precision/accuracy and malfunction problems discussed
earlier exist in the field to a significant extent. Practical
considerations required that the number of tests made to deter-
mine precision/accuracy as specified in the Standard be reduced

_from 10 at each BAC concentration to 5 at each concentration.
Except for instruments with borderline performance, this
“modified procedure is equivalent to that specified in the

Standard. Instruments with good performance will pass either

.*- i -
These units used by city police, not State Police.

8
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test procedure. Instruments with poor performance will fail
either test procedufe.

Field test results are given in Table 5. A summary of
the results is given below. Since "borderline” instruments
may or may not have passed if 10 tests were made instead of
5, the number of failed instruments are.listed by the criteria
given in the Standard (criteria a) and also by a relaxed
criteria (criteria b). Thus, the number of "borderline" in-

struments which fail by criteria a but pass by criteria b were

found to be 3. 16 of the 30 instruments failed by both criteria.

No. Failed*

No. Tested Criteria a Criteria b
Ohio 4 1 1
Illinois 4 2 2
Pennsylvania 6 3 YA
Arkansas 5 3 3
West Virginia 5 4 3
North Carolina 5 6 5
30 19 16
Criteria a Criteria b
systematic error at .05 BAC +10% +12%
systematic error at .10 and .15 BAC + 5% + 6%
average standard deviation <,004 BAC <.005 BAC

In addition, discussions with the users indicated that:

o Condition of new or repaired instruments received from
the factory indicate the existance of a serious quality control
problem there.

o Instrument downtime is5 a serious preoblem; turn-around
t&me for instruments returned to the factory for repair is

much too long (4 to 6 month delays)} and repairs are too often

not satisfactory.



o Expertise of in-house maintenance personnel should
be at a high level due to the complexity of the instrument.

0 Preventive maintenance or performance tests are not
performed at frequent enough intervals in some of the States
visited.

o The photometer system and the servo system are a
frequent source of problems.

There did not appear to be a strong correlation betwcen
failures and States thought to have a strong or weak mainten-

ance programs.

10



4.0 CONCLUSIONS AND RECCMMENDATIONS

This investigation of the Smith and Wesson Electronics
Breathalyzer model 1000 was initiated as a result of reports
from several police sources regarding problems in the use of
this instrument. Failure of the instrument fo meet precision/
accuracy requirements and malfunction failures were reported.

Data was obtained from the state of Maryland and from
laboratory tests conducted at TSC on a number of new instru-
ments obtained from several sources. Failures to meet pre-
ci§i0n/accuracy-requirements were seen for 4 bf the 7 instru-
ments tested at TSC and for 22 of 88 instruments tested by
the State of Maryland. |

Malfuziction reports were obtained from Maryland, the
District of Columbia, Pennsylvania, and North Careclina. These
reports‘showed malfunction rates high enough to impair the
effectiveness of the use of this instrument.

A quality control inspection was made of the Breathaly:zer
model 1000 factory; methods for improving quality control of
the manufacturing process were identified.

On-site tests were made of 30 instruments at police
agencies 1in six states., 16 of these instruments were found
not to meet precision/accuracy reguirements and four mal-

functions were encountered.

The design of the 900 series Breathalyzer, on which the

model 1000 is based, was straight-forward and utilized

11



relaiively few parts. On the other hand the model 1000 uses
many more parts and is a far more complex instrument. The
complexity of the instrument appears to present a problem

in maintaining effective quality control of the manufacturing
process.

The above findings demoﬂstrate that a substantial frac-
tion.of Breathalyzer model 1000 instruments fail to -
be in compliance with the Standard for evidential breath
testers. This being the case, the following recommendations
are made:

a. Users of the Breathalyzer model 1000 éhould Te-examine
their program to ensure a strong organization for maintenance.
The data of this report shows that when the instrument is per-
forming properly it is an effective evidential breath tester.
Frequent tests for accuracy should be performed; maintenance
personnel should be trained to a high state of expertise so
that trouble-shooting and repair can be performed at or near
the user level. Maintenance at the user level is especially
important for the Breathalyzer model 1000 due to its complex-
iiy and the long downtimes accompanying return to the factory
for repair. Field maintenance personnel should not be spread
out over so many instruments that maintenance efficiency is reduced.

b. Present quality control procedures in the manufacturing
process should be significantly improved. Redesign to simplify
the instrument and thereby reduce quality control problems may
be warranted. Any redesign should be indicated by change in
model designation., Redesign implies submission to DOT for

qualification testing if Qualified Product status is desired.

12



c. The observed rate of precision/accuracy failures and
the observed malfunction tate shows that the present overall
performance of this instrument does not warrent its inclusion

on the Qualified Products List,

13
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TABLE 1.

TEST DATA:
1000 SN 2860¢ (ALLEGHENY COUNTY)

TEST 1

Precision/Ac¢curacy
at 0.05 BAC .052
at 0.10 BAC , 008
at 0,15 BAC . 152
Atcohel Free

Subjects . 000
Power lLine Voltage
at 108 VAC .099
at 123 VAC .102
Ambient Temperature
at 20°C .095%
at 38°cC .103
Post Vibration .100

Electrical Safety

2 3 4 5 6 7 8 g 10
.051 .053 .CG50 .051 .0%3 048 .050 ,050 ,048
.008 162 .098 .102 .103 .101 .099 ,104 .098
1500 (147 (148 148 (149 148 146 152 147
Lo0po  .000 L0000 (000 000 000 L0800 (001 . 000
.102  ,to0- 102 102 (100 102 .102 .102 101
.101 . Lgo .100 .09% .1pg .10 100 ,099 .102
097 .095 .097 093 002 QD7 ,095 .099 ,09%
L1803 .103  .3e1 100 .10l 102 .101 193 .l02
L0099 100 .0%6  .096 ,099 098 ,097 .100 .Q97

M = Mean
SD = Standard Neviation
ST = Systematic Error, %

M

.0506
L1003
.1487

. 0001

1012
L1004

.0951
L1018

.0982

SMITH AND WESSON BREATHALYZER MObEL

sn

.00178
.Q0236
00206

.00114
.00107

.00173
.00110

00162

SE

o o
-+ ox

RIS

MEETS
REQUIREMENTS

YES

YES

YES
YCS
YES
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TABLE 2.
TEST 1

Precision/Accuracy
at 0.05 RAC .051
at 0.10 BRAC LNas
at .15 BAC .148
Alcohiol Free

Suhjects .ann
Powcr Line Valtage
at 108 VvAC .102
ar 123 VAC 104
Ambient Temperature
at 20°C .092
at 30°c .09%

Post Vibration

Llectrical Safety

M = Mean
SD = Standard Deviation
81 = Systematic Error,

n,
L

TEST DATA SMITH AND WESSON BREATHALYZER MODEL

MODEL 1000 SN 2879 (ALLEGHENY COUNTY)

047
004
. 143

.000

.095
.006

.002
.N97

. 047

L0
. 144

.ano

.004
007

.0%0
.98

.008
L 006G

095
. 008

.045
LAl
.143

005

007
.097

. 093
. 086

6 7
083,047
D97 . 096
S141 0 .141
.onn 001
097  .DYR
L0096 097
091 .097
097 .08

NOT TESTED

.048
L0095
142

.000

.093
L0o7

.093
L0197

L0A7

106
L1

.005

.094
L0085

. 092
.95

1

L0486
L0192
.138

.00

.103
.100

.094
097

M

.0482
.0966
L1414

L0011

L0971
.0975

.0929
L0972

sn

.00257
,004306
.00392

.00335

.00204

.fozo2
.00114

SE

-3 4=

MEETS

REQUIREMENTS

YES

YES

NO

YES
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TABLE 3. TEST DATA SMITH AND WESSON BREATHALYZER MODEL
1000 SN2792 (SMITH AND WESSON)

MEETS

TEST 1 2z 3 4 5 6 7 8 9 10 M SD SE REQUIREMENTS
(162} Precision/Accuracy
at 0.05 BAC .049  .051 .051 .048  _0S0 .050':.049 + 050 ,049 _049 _049 .001265 -1.2
at 0.10 BAC L1030 .102 .099 .099 ,106 .09% ,101 .096 097 098 (100 .003406 -0.0 YES
at 0.15 BAC L3152 151 LA53F L1585 L1450 (147 (147 146,148 (153,150 .003380 -0.0
{3) Alcohol Tree
Subject L0090 .0p0 ,000 000 _0Q02 000 000 .000 000 .000 L0002 YES
(S) Power Line Voltage
at 108 VAC L1610 100 099 3102 .102 .100 099 .098 098 .100 .001449 0.0
at 123 VAC L1101 .101 .10 .098 100 .1¢1 (100 ,101 ,100 .101 100 .00D9%485 0,0 YES
{6) Ambient Temperature
at 20°C 100 .098 .098 .096 .,101 100 .099 .097 098 .098 (099 .001509 -~1.0
at 30°C .098 .099 ,099 .101 .099 ,105 .104 103 .102 .103 .101 L002452° +1.0 YES
(7) Post Vibration .100 ,098 ,098 .0% .101 ,100 .099 .097 _.0O8 .0O8 ,.099 .001509 -1.0 YES
Electrical Safety . YES
M = Mean

SD = Standard Deviation
"53D = Systematic Crror, §
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(182)

(3)

(5}

(6}

(M

TABLE

TEST 1

Precision/Accuracy

at 0.05 BAC 049
at 0.10 BAC 101
at 0.15 BAC .153

Alcohol Free
Subjects . 000

Power line Voltage

at 108 VAC . 099
at 123 VAC 101

Ambicent Temperature

at 20°C 100
at 30°C 102
Post Vibration .90

Electrical Safety

M = Mcan
5D = Standard Deviation
S5C = Systematic Error, %

4. TEST DATA SMITH AND WESSON BREATHALYZEﬁ MOCDEL
1600 SN 2784 (SMITH AND WESSON)

.049
L1090
.150

.o

008
L1601

100
100

.008

L0550
102
.153

000

.n9n
100

. 096
.101

100

.049
101
-151

L0000

.008
N9

008
.10z

.10n

050
007
151

.non

.Nhag
100

. 098
. 103

.099

.051
,099
148

.ong

.099
100

.007
101

100

.050
. 099
.151

)

100
.1040

.0938
. 097

L1008

. 050
.104
.50

000

101
099

.098
. 097

097

. 043
.101
V151

.000

.101
101

. 098
097

.008

10

.048
.101
<151

.00

101
101

.098
.098

. 099

M

.04%9
.10t
151

Y

.099
.100

.098
L1090

099

sn

.001
.002
.001

. 001
. 0401

.00l
002

001

SE

-2,
+1.
+0.

MELTS
REQUIREMENTS

YES

YES

YES

YES
YES
YES
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TABLE 5. FIELD PERFORMANCE - BREATHALYZER 1000

SERTAL NUMBER ACCURACY/PRECISION MALFUNCTION
TGCATION AT BAC ) R
(MEAN/STD DEVIATION)
.050 .100 .150
2798 .0440% L0916 L1428
W.VA. (.0n3464 | .008735 .002049)"
2796 L0495 0946 .1460 Printer
W.VA, .002121 .001817 .006595
0520097 L04374 L0938% [ 137q*
W.VA, .001500 ,002168 .002449
2791 .0470 .D942* .1428
W.VA. . 001414 .001304 .0008366
062040 . - - - Breath
W.VA. Chamber
1204903 L0477 .DY8S .1450
PA. (.00503% .003697 L004733)*
0482567 .0490 .0995% .1488
PA. .D02646 L0D1871 , 004494
0482569 L0306* L0853 L1520
PA. (.02797 .D378B6 .005888)*
0R40222 - - - Breath
PA. Chamber
1072421 .0483 ,0970 L1450
PA. .0005774 .002646 .002646
0740737 . D487 L0947 - L1500
PA. .001528 .Dons776 .0a00
0640709 - - - Photo Ass'y
ARK.
2826 L0466 .0978 L1480
ARK. .002408 .004472 .onLnog
0451085 . 0052 L1076¢% .1586*%
ARK, L004124 .003209 004722
0062202 L0464 .0970 L1470

ARK, L ONnZ074 001000 03674
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TABLE 5.. FIELD PERFORMANCE - BREATHALYZER 1000 {Cont.)

ACCURACY /PRECISION MALFUNCTION
SERTAL NUMBER AT RAC _—
ORI (MEAN/STD DEYIATION)

. .100 .150
0750752 , 0530 .1085*% 1492
ARK (008745 .P1a90 003834y W
0562127 3 T .0966 L1476
oo .anszan .D049BD 002702
0662144 L0s75% L1003 L1513
OHID .DOB544 LO0115% 0005774
0862171 0473 . 0999 .1500
oo . 003403 - D02000 001732
0562128 0526 .1p00 L1553
onte 004561 .001674 002217
0620794 ‘ .0505 .0984 L1023 *
It. , (.001290 .001304 LOBR64)*
0540614 0470 , 0960 1440
1L, 001225 L001871 L008689
0620326 L0518 .1066* L1550
1L. 002217 004278 001000
0640673 L0479 . 0992 1506
. 0009574 .003114 003209
0962189 L0166 .09174 130
NC 002191 .B01308 00194
1062217 .pasgp 0946 .14D8*%
NC 001789 002074 .0B1643
1162236 02700 . 09160" L1438
NC .OR1SEL .003782 003033
1252008 D518 0966 1480
NC (.004817 004037 L0067A2) %
0162028 . .04220% QB14% (13044
NC - (.004382 001949 - .0D7503)*
962190 04560 .09520 13060
NC 001516 0019230 .003209

* = cut of tolerance required by DOT/NHTSA

Standard
Accuracy: » 10% @ ,050 BAC
5% @ 100 and .150 RAC

B

Precision: Avg, Std Neviation < 004 BAC
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1.0 INTRODUCTION

The Department of Transportation Standard for Devices to Measure

Breath Alcohol Federal Register, Vol. 38, No. 212, November 5, 1973,

establishes qualification test procedures for development of a
Qualified Products List for evidential breath testers. The primary
objective of the Qualified Products List is to ensure that Federal
funds provided to the States under éection 402 of the Highway Safety
Act of 1966 are expended only for effective breath test equipment.
The Standard requires investigation of instruments placed on the List
which sﬁbsequeutly fail user acceptance tests, which otherwise fail
to meet reQuirement; of the standard, or which exh;bit excessive
bréakdown rates. va this investigation indicates that the devices
actually sold on éhe market are not meeting the Standard, then the
manufacturer will be notified that the instrument may be droéped.from
the Qualified Products List. In this event the manufacturer shﬁll
have 30 days to reply.

Based on the DOT Transportation Systems Center investigation and
the data present;d.ip reply by the manufacturer, the ﬁHTSA will make
a8 determination as to‘whether the instrument should remain on tﬂe
Qualffied Products List.

The Smith and WEssoﬂ Electronics Company Breathalyzer model 1000

was tested in 1974 and was placed on the List. Excessive breakdown

frequency and precision/accuracy problems have been rEpoftee'by users

in Beveral states. Based on these reports, the NHTSA initiated a

L} - . -
] Ao - - - s

-
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standards compliance investigation. Tﬁe standards compliance data
consisted of:

Q State Precision/Accuracy Data

0 Instrument Malfunction Reports

o TSC Qualification Test Data
State precision/accuracy data were obtaiﬁed from Maryland; malfunction
reports were obtained from Maryland, District of Columbia,.Pennsylvania,
and North Carolina. TSC performed qualification tests on instruments
furnished by the District of Columbia Metropolitan Police Department
and the Colorado Department of Health.
2.0 STANDARDS COMPLIANCE DATA

2.1 State Precision/Accuracy Data

88 Breathalyzer 1000 instruments were tested by Dr. Yale Kaplanm,
Toxicologist, Department of Post Mortem Examinefs. Office of the Chief
Medical Examiner, State of Maryland. 22 of the instruments failed to
meet the requirements of the above DOT Standard for precision and
accuracy. Test criteria are; systematic error within * 10% at 0,050
BAC, #5% at 0.100 BAC and 0.15C BAC; average standard deviation not
greater than 0.004 BAC. 7 of these 22 instruments had also malfunc-
tioned. 11 other instruments met the reﬁuirements but were unacceptable
due to malfunction, which was often failure of the printer to operate.
Thus, a total of 33 of the B8 instruments were unacceptable. 18 of the
above 22 instruments were re-testéd and 11 qf these were again found
unsatisfactory, 4 due to the occurance of malfunctions alone. There
were 10 systematic error failures and 19 standard deviation failures.

The instrument was not approved by Maryland. Test data are appended.

A4



2.2 Instrument Malfunction Reports

2.2.1 State of Maryland

In the above precision/accuracy testing of 88 instruments, 27

maifunctions occurred. These malfunctions are listed in Table 1.
2.2.2 District of Columbia

Tﬁe Metropolitan Police Department used 23 Breathalyzer 1000
inétruments from February, 1977 through November, 1978. Reports of
95 malfunctions were furnished by Robert Goldstein, Traffic Enforce-
ment Brénch, Metropolitan Police Department. These malfunctions are
listed in Table 2. ' :
2.2.3 Pennsylvania

Louis R. Rader, DUI Ccordinator, DUI Countermeasures Program,
Schuylkill County, Pennsylvania, used 8 Breathalyzer 1000 instruments
from March, 1977 through December, 1978. 19 malfuﬂctions were encoun-

tered, These are-listed in Table 3.

*

2.2.4 North Caroclina

The North Carolina Déepartment of Crime Control and Public Safety,

Division of State Highway Patrol, purchased 56 Breathalyzer 1000 .

instruments. These instruments are not being used due to the number
of malfunctions enc0unte£ed. Two instruments were returned to the
factory on July 19, 1978 for complete reconditioning and were subse-
quently placed in service during the summer of 1978, Despite factory
reconditioning the.units'continued to malfunction., W. K. Chapman,

Lieutenant, Zone QOperations, furnished the following information con-

cerning the nature of malf;nctions:
- 0 Control lockigg in purge mode. -
0 Eigh.:eadout in blani mode will not f;set properly.
0 Fa}se reading'ésing simulator so%g;iogt_ |

1Y [} P

0 Positive -readout without sampiél

AS
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2.3 ISC Standards Qualification Test Data

2.3.1 Test Procedure

All tests were carried out at TSC in th; Fall of 1978 in accordance
with the Standard for Devices to Measure Breath Alcohel, Federal
Register, Vol. 38, No. 212, Novemher 5, 1973. The ambient conditions
maintained for the tests were: 22-25° C, 30-60% relative humidity,
29-30.3 inches mercury, and operaéing voltage 117 + volts AC. These
conditions were maintained except as otherwise required by the 5pecific
tests.

The specific tests carried ocut are listed below.
TEST NO. 1 « PRECISION TESTg USIKG KNOWN ETHANOQL VAPOR CORCENTRATION

This test was carried out in accordance with Section 5.1 of the
Standard.
TEST NO. 2 T'Actuakcy TEST USING KNOWN ETHANOL VAPOR CONCENTRATION

This test was carried out in accordance with Secticon 5.2 of the
Standard. The test data oﬁtained in Test No. 1 are used for this test.
TEST NC. 3 - BLANK TEST USING ALCOHOL-FREE TEST SUB;ECTS

This test ;as.carried out in accordance with Section 5.3 of-the

"

Standard.

TEST NO. 4 - BREATH SAMPLING TEST (SECTION 5.4 OF THE STANDARD)
The National Highway Traffic Safety Administration has determined

that this test requires modification. Results of this test are not

-,

reported.

TEST NO. 5 - POWER LINE VOLTAGE TEST ) vt

- . v -

This test was carried out in accordance with .Section 5.5 of the . ..

“ . fr. [ - . .

Standard. = - .
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TEST NO. 6 - AMBIENT TEMPERATURE TEST

This test was carried out in accordance with Section 5.6 of the

Standard,
TEST NO. 7 - VIBRATION TEST FOR MOBILE EBT
This test was carried out in accordance with Section 5.7 of the

Standard. A Unholtz-Dickie Model TK-100-20 shake table was used for

-
¥

this test.

ELECTRICAL SAFETY INSPECTION
Each instrument tested was insPected'for electrical safety in

accordance with Sectiocn 4.8 of the Standard.

2.3.2 Design Changes .
In addition to the above tests, the instruments were compared with
a Breathalyzer 1000 purchased by TSC in 1974 when the instrument was
first introduced iﬁéo the market. A number of design changes not
reported to TSC were evident between the "old" and 'new"units (see
appendix) although the units share the same model number. '
2.3.3 Test Results
Test results are presented in Tables 4, 5, and 6. The data
shown in Table 6 were obtained from a unit with modified photometer
apertﬁ}es and extended photometer lamp "on" time as compared to the
instruments used to obtain thehdata in Tables 4 and 5. The performancg
of the instrument of Tayle 6 meets all of the reqﬁirements of the
Standard except for systematic error results at 0.I0BAC and O.ISBAb.

»

The inatruments of Table 4 and Table S failed a'nuﬁbet of tdsts because

of'Excessivejstandard deviation and systemgtic error,

- . ey & - PR
-
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3.0 COMMENTS ON PRECISION/ACCURACY FAILURES AND MALFUNCTIONS

3.1 Precision/Accuracy Failures

The data from the State of Maryland show that the majority of
';tatistical failures were due to standard deviation being out of
tolerance. This result is seen in the TSC data except for the data
in Table & which is for an instrument with a modified photometry
system. The preponderance of standard deviation failures suggest
possible problems with the breath sampling system of the instrument.
The minimum volume of the breath that is "wasted” 1s only about 1/2
liter. The high flow resistance encountered in delivering breath
pamples results in deleterious effects which when combined with the
low minimum waste volume may cause significant scatter in the data
obtained anﬂ; hence, standard deviation failures. Also, the modi-
fications of the photometry system of the instrument of Table 6 is
seen to decrease the number of failures.

3.2 Malfunction Fallures

The high frequency cof malfunction seen in Tables 1, 2, and 3
and in North Carcolina indicate a serious quality control problem at
the factory. It is apparent that a thorough review of guality control
procedures at the factory is required.
4.0 SUMMARY

The State of Maryland has performed precision/accuracy tests on
88 Breathalyzer 1000 instruments. 33 of these 88 instruments were
unsatisfactory. High malfunction rates were encountered by the
Metropolitan Police Department, Washington, D,C., the D.U.I.

Countermeasures Program of Schuylbill County, Pennsylvania, and the

A8



-—. State Highway Patrol of Nerth Carolina.
Three Breathalyzer model 1000 breath testers were obtained from
the field. These instruments were evaluated according to the Standard

for Devices to Measure Breath Alcohol. These instruments were compared

with a Breathalyzer model 1000 purchased by TSC in 1574 when the
1ﬁstrument was first introduced to the market. A number of differences

were noted between the "old" unit and the "new" (seé appendik) although

both the "old" and Yrnew" units share the same model number.

-t
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TABLE 1. MALFUNCTIONS:

Iten

Printer
Control Board
Ampoule Cover
Display

Acid Damage

MARYLAND

Number of Malfunctions

16

8
1
1
1

£

AlD



TABLE 2. MALFUNCTIONS: DISTRICT OF COLUMBIA

Item . Repair . Replace
Control Board 1 12
Servo Board 17

) Heater 1
Breath Cylinder Boaéd - 2 4

: Pressure Plate Assy
Photo Assy Board 1
Photo Bulb
Breath Tubing

Magnet Assy -3

Printer o 2

Photo Cell . .
Calibration Wﬁeel -
Numitron Tube
Solencid Valve
Check Valve-

Fan .

Servo Motor |

Reed Switch
~ Transistor -

i Soldered Wires ' 4

Return to Factory (3) i ~

All

10



TABLE 3. MALFUNCTIONS: Schuylkill County

Itenm ‘ Repair Replace
Control Board 1
Breath Cylinder Bo;rd 1 3
Photo Assy Board . 3 '
Phote Bulb | l
Magnet Assy 1
Printer 2
Calibration Wheel . 1
Breath Chamber ) 3
Fan Motor 1
Servo Motor . - . 1
Thermister ' 1
Malfunction not specified (1) .:
In Shop (1) |
v
\' . [ 3
. . o e a~ . .8

-

A 12

e



ET v

(7) Post Vibration
*

L]

TABLE 4. Smith and Wesgson Breathalyzer model 1000 S/N 0782625.
District of Columbia.

Furnished by Metropolitan Police Department,

Test '
(1&2)Precision/Accuracy

at 0.05 BAC
at 0.10 BAC

at 0,15 BAC

(3) Alcohol Frea
Subjects

(S)IPower Line Voltage
"at 108 VAC
at 123 VAC

{(6) Ambient Temperature
at 20°C

at 30°C- .

o

. "

Electricalisafety

-
.

M = Mean

1

.062
.100

.163

.001

.106.

.101

099
.097

.125

S.D. = Standard Deviation
S.E. » Systematic Rrror (2)

2

.057

.098

.156

.000

»100

.101

.096
.108

105

3
.053
.096

.149

.004

094

.099

.094
.107

.094

4
.059
.098

151

.000

.098

.094

.092

.107

.102

5
.059
.100

.151
.000

097
.108

.087
.100

.089

Test Data

6
.054
.099

\148 .
.000

107
.107 ¢

.082
.104

.104

7
.051
.101

.154

.000

.103

+106

.096
.105

.104

8
052
.101

155

.000

.099
.102

. 094
.100

.099

.057
101

.148

.000

- 098

.093

.107
.099

.101

‘10
<051
102

156

.000

.099

.107

.087
.094

097

056
.100

.153

.000

.100

.102

.093
.102

»102

s.n'

.0038 +12.0

.0017
0047

.0041
.0046

.0070
.0048

0095

0.0

+2.0

0.0

+2.0

+2

+2

Meets
Requirements

No

Yesn

No

No

No

Yes



Test -~
(152)Precision/Accuracy

———

at 0.05 BAC
at 0.10 BAC
at 0.15 BAC

(3) Alcohol Free :
Subjects

(5) Power Line Voltage

at 108 VAC

1Y

at 123 VAC

{6) Ambilent fe@petature

at 20°C. "

* .(
at 30°cC
(7) Post Vibration

Electrical Safety

M = Mean- .

$.D. = Standard Deviation

.070
107
.166

.00L.

.099
.101

.097
.11%

.133

S.E. = Systematic Error (Z)

’
.

.049
.104

.157

000

.100
.099

094
.111

.105

.052

.101

147

©.001

.093
.099

.084
.106

105

.055

. +105

157

.099
.100

.092

.104

.+100

.051

.104

»152

", 000

»102
.096

.087
.101

.106

TABLE 5, Smith and Wesson Breathalyzer model 1000 S/N 0782622, ’
" Purnished by Metropolitan Police Department, District of Columbia.

Test Data

6
032,
.1Q2f
.155

.000"*

.098
.098

.079
.100

104

7
.052
.107

.155

.000

.101

,098

.097
.099

.103

8
.049
.103
.155

.000

.091
+095

.09
101

.100

.050

»103

1351

.000

.099
.103

.107
.099

.104

10
053
.103
«155

000

.096
.102

.091
096

.09%

.053
104

155

.000

.098
.099

.002
.103

.106

s.n.
.0061
.0019

.0049

.0031
.0025

.0078
.0053

.0098

S.E.
+6.0
+4,0

+3.0

"2 .0
-1.0

Meet

Requirement:

No

Yes

Yes

No

No

Yesn



TABLE' 6, Smith and Wesson Breathalyzer model 1000 S/N 02751.

! Furnished by Colorado Department of Health, | ‘ B ?ﬁ-
Test : "Teat Data | Meets
(182)Precision/Aceuracy -1 2 3 4 5 6 7 8 9 10 M S.D. S.E. Requirements
at 0.05 BAC 054 .047 ,054 ;043 .051 .05#: L044 042 042 ,043 .046 00484 -8
at 0.10 BAC 090 .090 .094 :.093 094 ,093 .094 .096 ,097 .097 .094 .00249 -6 No
at (.15 BAC .138 ,139 .157 .136 .139 .137 .137 .13; 139 .138 ,138 .,00103 -8
(1) Alcohol Free i | ) .
Subjects .Q01r .000 .000 .001 .000 .00O. ,000 .000° - .0G0 .00Q .0OQO Yes
- (5) Power Line Voltage '
& at 108 VAC 097 .096 .096 .095 .101 .096 .098 .097 .096 .096 .097 .00159 =3 .
at 123 VAC .097 ,095 ,093 ,097 .095 .09 .098 .,096 .095 .096 .096 .00151 -4 =
(6) Ambient feﬁperature
at 20°C. . . 093 .093 .106 .095 .093 .094 .095 .095 .094 .096 .095 .00386 -5 _
at 30°C . : : .095 .098 .697 096 .098 ,098 .097 .096 .095 .094 .097 .00155 -3 - tee
(7) Post Vibratioh‘. 099 .095 .096 ‘.095 098 .096 .095 .094 .097 .096 .096 .00152 -4 Yes
Electr;c;l Safety . Yes

M = Meaan - :
$.D. = Standard Deviation
§.E. = Systematic Error (X)

’ -
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APPENDIX A

MARYLAND PRECISION/ACCURACY DATA
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MEAN VALUES

Id

MECHANICAL - INSTRUMENT

SERIAL # STANDARD DEVIATION AVG  EXCESSIVE DEY.
0.050% 0,100% 0,150%{ 0.050% 0,100% 0,150%. Sp  at 0,100% PROBLEMS ACCEPTABLE(A)/
UNACCEPTAI

1972374 | 0.049% ,0.100% 0.149% | 0.0031 0,0035 0.0025 | 0.0030 A
1972375 | 0.051% 0.099% 0.151% | 0.0025 0.0022 0.0023 | 0.0023 A
1972376 | 0.051% 0.097% 0.149% 0.0033 0.0037 0.0061 | 0.0043 A
1972381 | 0.049% 0,098% 0.143% | 0.0011 0.0020 ©0.0027 { 0.0019 A
1972382 | 0.051% 0.099% 0.150% | 0.0030 . 0.0030 D0.0015 | -0,0025 A
1972383 | 0.050% 0.098% 0.150% | 0,0022 d.0020 0.0029 | ©.0023 A
19723844 | 0.049% 0.098% 0.148% | 0.0017° 0.0021  0.0049 | 0.0020| A
1972386 | 0.050% “0.099% 0.147% 0.0021  0.0008 * 0.0032 | 0.0020 A
972387 | 0.048% 0.091% 0.145% | 0.0069 0,0090 ©0.0024 | 0.0061 & u
1972388 0.0SUi 0.097% 0.158% -0.0017 0.0026 0.0332 | 0.0125 printer, mode sequence U
1972389 | 0.051%.0.102% 0.157%2 | 0.002% 0.0033 0.0045 | 0.0034 ;rintér U
972390 | ©0.049% 0.100% 0.151% | 0.0037 0.0047 0.0085 | 0.0056 v
1972391 | 0. 048% ‘0[1035 0.146% | 0.0013° 0.0183 0.0162 0.0119 v
972392 | 0.053% . 0.106% 0.160% | 0.0037. 0.0044 0.0037 | 0.0039 3 printer v
1972393 | 0,051%° 0.103% 0.153% | 0.0024 0.0026 0,0026 | 0.0025 printer ] v
1972394 0.050% ©0.101% 0.150% 0.0014 ©,0013 0.,0024 { 0.0017 printer, mode sequence U
972398 | 0.050%  0.099% 0.147% | 0.0023 0.0027 0.0033°| 0.0027 ) A
1972399 | 0.051% 0.103% 0.158% | 0.0018 0.0019 0.0015 | 0.0017 A
1972400 0.0511; 0.100% 0.150% | 0.0019 0.0032 0.0028  0.0026 A

#Excessive deviat{ion at 0,100% - the number of tests performed which regults were out the
range of -0,010%, +0,009% on a 0.100% simulator

hd)
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SERIAL & . MEAN VALUES STANDARD DEVIATION AVG  [XCESSIVE DEV, | MECHANICAL INSTRUMEN?
0.050%7 0.100% 0.150% | 0.050% 0.100% 0.150%  SD at 0.100% * PROBLEMS ACCEPTAL
UNACC!
972401 | 0.050% , 0.097% 0.1477 | 0.0037 0.0015 0.0029 | 0.0027 A
1972402 | 0.0487 0.0987 0.1487 | 0.0020 0.0019 0.0044 | 0.0029 A
2972404 | 0.049% 0.099% 0.150% | 0.0018 0.0036 0,0028 | 0.0027 A
9972405 | 0.051% 0.098% 0.150% | 0.0031 0.0051 0.0080 | 0.0054 v
19726407 | 0.049% 0.097% 0.153%7 | 0.0037 0.0041 0.0059 .| 0.0045 A
1972408 | 0.048% 0.099% 0.150% | 0.0018 0.0029 0.0054. | 0.0033 A
2972409 | 0.052% 0.103% 0.152% | 0.0021" 0.003% 0.0025 | 0.0027 | A
2972410 | 0.051%° 0.098% 0.153% | 0.0042 0.0048° 0.0046 |.0.0045 A
0972411 | 0.050% 0.104% 0.153% | 0,0018 0,0059 0.0055 | 0,004 2 mode sequence U
0972412 |0.052% 0.104% 0.158% | 0.0024 0.0036 0,006 | 0.0041 1 A
0972413 | 0.048%. D.096% 0.142% | 0.0015 0.0024 0,0025 | 0,0021 printer v
0972414 | 0.054% 0.097% 0.148% | 0.0052 0.0040 0.0047 | 0.0045 ‘U
0972417 | 0.050% 0.100% 0.156% | 0,007 0,0037 0.0021 | 0,0025 A
0972418 0.050%" 0. 1001 0.153% | 0.0026  0.0023 0.0018 | 0.0022 A
1072426 | 0.056% 0.106% 0.155% | 0.0030 0.0036 ©0.0048 | 0.0038 2 v
1072427 | 0.051% 0.1d5% 0,153% | 0.0028 0.0028 ©.0056 | 0.0037 1 A
1072628 | 0.049% 0.101%7 0.155% | 0.0023 0.0013 0.0025 . A

L)

bl

0.0039

*Excessive deviation at 0.100% - the number of tests performed which results were out of the
range of -0,010%, +0.009% on a 0,100% simulator
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0.050% 0.100% 0.150%  0.050% 0.100% 0.150% SD.. DEV. st DEV. at  PROBLEMS ACCEPTABLE(A) /

6T V

. 0.100%%  0.150%%% UNACCEPTABLE (U
0162026 0.054% 0,109% 0.164% 0.0048 0.0069 0,0085 0,0065 & 9 v
0972373 0.049% 0.1017 0.152% 0.0013 0.0023 0.0024 0,0020 1 . A
5972373 0.050% 0.;05% 0.158% 0.0022 0.0044 0.0081 0.0049 2 6 u
0972377 0.0507% 0.102% 0,148% 0.0029 0.0023 0.0021 0.0024 A
0972379 0.0517% 0.107% 0.157% 0.0024 0,0020 0.0026 0.0b23 2 6 printer U
0972385 0.051% -0,103% 0.153% 0.0025 0.0034 0.0045 0.0034 1 2 A
.0972380 0.0497% 0.1027 0.148% 0.0028 0.0056 0.0056 D.QUQG 1 b u.
0972395 0,051% 0.106%4 0.155% 0.0040 0.0074 0.0035 0.0049 3 . printer U
0972396 0.0SiZ 0.101% 0.156% 0.0032"0.b033 0.0067 0.0044% 5 A
0972397 0.051% :0.101% 0.153% 0.0019 0.0013 0,0026 0.0019 1 A
0972456 ©,051% 0.104% 0.151% 0.0016 0.0026 0.0056 0.9?32 5 printer i
1072433 0.0SIi -0.1031' 0.161% 6.0020 0.0026 0.0064 0,0036 8 i}
1072434 0.0507% , 0.100% 0.147% 0.0015 0.0021 0.0029 0.0021 .2 ‘ A
1072435 : ‘ _ mode sequence )
1272641 0.0483 0.099% 0.150%  0.0023 - 0.0045 0.0040 0.0036 1 1 A
1272442 0.050% - 0.102% 0.151%  0.0025. 0.0020° 0.0028 0.0024 A
1272443  0.048% ¢ 0.098% 6.1501 0.0031 0.0026 0.0032 @,0029 _ 1 ‘ A
1272444 0.049% 0.100% 0.156% 0.0032 0.,0017 0.0046 40,0031 - 5 ' sampoule cover does not U
_ . ' \ . : fit properly '
1272445 0.054% 0.099% 0.150% - 0.0055 0.0017 0.0023 0.0631 - A

*EXCESS DEV. at 0.100% - the number of tests perfotmed which results were out of the range of
-0.010%, +0.009% on a 0.100% simulator,

**EXCESS DEV. at 0.150% = the mumber of tests performed which results were out of the range of

' -0,005%, +0.:005% on a 0.150% simulator.



*

0.050% 0.100% 0.150% 0.050% 0.100%7 0.150% SD DEV, at gzv

gz v

. : | , 0. 100% T150% e | ODLEMS G:ﬁééi?ﬂki{;i
1272446 0.051% 0.100% 0.146%  0,0020 0.0039 0.004L 0.0033 . 1 6 A
1272647 0.051% 0.100% 0.149%  0.0020 0.0017 0.0032 0.0023" A
1272448 0.050% 0,098% 0.145%  0.0028 0.0028 0.0025 0.0027 5 A
1272449 0.049% 0.099% 0.1527  0.0019 0.0027 0.0045 0.0030 3 A
1272450 0.050% 0.105% 0.155%  0.0027 0.0045 0.0015 0.0029 4 A
1272451 0.049% 0.102% 0.157%  0.0030 0.0027 0.0058 0.0038 5 A
1272452 0.049% 0.103% 0.153%  0.0033 0.p037 0.0034 0.0034 1 2 A
1272453 0.051% 0,101% 0.147%  0,0034 _0.0039 0.0056 0.0043 5 A
1272454 0.049% ©0.1017 0.151%  0.0017 0.0013 0.0039 0.0023 2 A
1272455 0.049% 0.101% 0.149%  0.0014 "0.0028 0.0015 0.0019 A
1272457 0.048% '0.098% 0.147%  0.0017 0.0017 0.0027 D.0020 A
1272458 ' _ : mode aequehca U
1272459 0.053% 0.100% 0.157%  0.0036 0.0042 0.0047" 0.0041 7 ‘A
1272460 0.052% “0.099% 0.154%  0.0024 0.0041 0.0045 0.0036 3 A
1272461 0.051% 10.101% 0.154%  0.0040 0,0076 - 0.0072 0.0062 2 A v -
1272462 0,051% 20.097% 6.1&93' 0.0028 0,0017 0.0051 0.0032 3 shows three digits U
1272463 0.053% 0.104% 0.153%  0.,0020 0.0054 0.0015 0.0029 1 1 A
1272464 0.0517%° 0.103% 0.152%  0.0020 0.0057 0.0052 0.0043 1’ 1 A

*LKCESS DEV. at 0.1007% - the number of tests performed which results were out of the range of
-0.0107%, +0.009% on a 0.100% simulator,.

*fExCESS DEV. at 0.150% - the number of tests performed which results were out of the range of

-0,005%, +Q.005% on a 0.150% simulator.

¥
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0.0502 0.100% 0.150% 0.050Z2 0.100% V. 150% 8p pEvV, AT DEV, at BALE LRDLEA

0,100%* _0,150%%* UNACCEPTABL
%0972413 _ - mode sequence . U
*09724_& 0.051% 0.101% "0.151%: €.0021 0.0028 0.0023  0.0024 1 A
%0972456 o.oayz' 0.100% ©0,150% 0.0020 0.0021 0.0030 0.0023 A

41072426 0.048% 0.100% 0.1563 0.0027 0.00400,0062 0.00L3 5 A
£1072433 0.053% 0.108% 0.158% 0,0027 0.0028 0.0072 0.0062 & 5 printer v
1272446 0.052%. 0.103% 0.153% 0.0027 D.0038 0.0046 0.0037 1 3 A
41272458 . 0.051% 0.101% 0.155% 0.0029 0.0035 0.0047  0.0037 3 A
$1272461 0.050% 0.105% 0.151% 0.0038 Q.0086 0.0061 0,0061 3 3 v
¥1272462 0.050%. 0;099% 0.149% 0.0034 0.0039 0.0048 0.0040 3 A
41272468 0.052% 0.101% 0.156% 0.0029 0.0027 0.0046  0.0033 5 printer U
A1272463 0.053%° 0.103% 0.157% 0.0041 0.0033 0.0041 0.0038 1 6 printer u
+1272472 0.051% 0.100% 0.152% 0.0039 0.0033 0.0045  0.0039 2 ' A
1272484 0.051% 0.099% 0,147% 0.0029 0.0027 0.0088  0.0048 3 printer v
1272485 0.049’7.,’ 0:100% 0,151% 0.0030 0.0017 0.0033  0.0028 2 ‘pr:lntar U
1272486 0.050%° 0.101% 0.155% 0.0030 0.0040 0,0071 06,0047 1 4 v
+ 1272477 . - : ' . | : mode sequence | - U
0972412 0,051% 0,190 0,1574 0.0017 0.0022 0.00LY 0,0027 7 A

1972135 0.050% 0.1%0% 0.156% 0.001L 0.0022 0.,0071 0.0035' "6 - A

"*EXCESS DEV, at 0,100% - the number of tests performed which results were out of the range of
. -0.Q10%, +0.009% on a 0.100% simulator.
**EXCESS DEV, at 0.150% « the number of tests performed which results were out of the range of

=0.005%, +0.005% on a 0,150% simulator,
.} not HSP nroperty
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0.050% 0.100% 0.150% 0.050% 0.100% 0.150% SD  DEV, at DEV, at  PROBLEMS “ACCEPTABLE(A)
L 0.100% 0.150%%% UNACCEPTABLE
¥0462172 0.048% 0.096% 0.146% 0.0049 0.0050 0.0074 0,007 4 U
+ 0672339 0.047%,0.003% 0.142% 0.0033 0.0019, 0.0035 0.0029. 8 v
+ 0962193 ©.050% 0.101% 0.152% 0,0015 0.0016 0.0031 0.0020 A
0972378 0.049% 0.104% 0.151% 0.0018 0.0026 0.0022 0.0022 1 A
40972379 0.051% 0.102% 0.158% 0.0029 0,0030 0,0045 0,0034 7 A
£0972380 0.047% 0.097% 0.149% 0,0129 0.0044 0.0044 0,0072 1 U
40372387 0.050% 0.101% 0.153% 0.0027 0,0044 0,041 0,0037 1 2 mode sequence v
40972388 0.047% 0.099% 0.146%  0.0020 __o.o;)ez 0.0053 0,0045 1 ‘4 A
*0972389 0.049%°0.096% 0.153% : 0,0043 0.0036 0.0075 0.0051 4 v
#0972330 0.050% 0.100% 0.150% 0.0033 0.0026 0.0038 0,0032 1 A
40972391 0.052% 0.099%7 0.151% 0.0017 0.0016 0.0047 0.0026 1 . A
§0972392 0.053%.0.102% 0.152% ©0.0035 0.003%4 0.0048 0,0039 1 2 A
#0972393 0.052% 0.104% 0.153% 0.0016 0,0034 0.0039 0.0029 1 3 printer v
40972394 0.05a% 0.104% 0.154% 0.0033 0.0037 0.0044 0.0038 2 2 A
40972395 n.osn,o.miz’ 0.1567%, 0.0035 0.0026 0.0034 0.0031 4 printer v
40972405 0,047%'0.097% 0.146% 0.0025 0.0016 0.0029 0.0023 4 ’ A
$0972407 0.050% 0.103% 0.152% 0.0026 0.0066 0.0048 0.0046 2 2 v
k0972410 0.051% 0.102% 0.149% 0.003%4 0.0025 0.0045 0,0034 1 A
40972411 0.050% 0.097% 0.149% 0,0032 0.0023 0.0032 0.0029 A
'*EXCESS DEV. at 0.100% = the number of tests performed which results were out of the range of

*XEXCESS

DEV., at 0.150% =

# not NSP property

-0.010%, +0.009% on a 0,100% simulator

the number of tests performed which results were out of the range of

=0.005%, +0,005% on a 0.150% simulator.

VAR A
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0.100% * 0.150%+* UNACCEPTABLE
1272465 0,052% 0.103% 0.153%  0.0039 0.0039 0.0029 0.0035 1 2 A
1272466 0.051% 0,103% 0,150%  0.0023 0.0064 0.0025. 0.0037 1 A
1272467 0.052% ' 0.100% 0.151%  0.0022 0.0028 0.0023 0.0024 A
1272468 0.046% 0.093% 0,138%  0.0021 0.0009 0.0024 0.0018 10 U
1272469 0.050% 0.099% 0.154%  0.0034 0.0011 0.0058 0.0034 3 acid damage v
1272470 0,050% 0.101% 0.151%  0.0020 0.0034 0.0045 0.0033 1 - A
1272473 9.050% 0.0987 0.146%7  0.0018 o.gnia 0.0042 0.6624 5 A

*EXCESS. DEV, at 0,100% - the number of tests performed which results were out of the range of
, -0.010%, +0.009% on a 0.100% simulator.
**EXCESS, DEV, at 0.150% = the mumber of tests performed which resulte were out of the range of
-0,005%, +0.005% on a 0,150% simulator.

*
*
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APPENDIX
_ STANDARD FOR DEVICES TO
MEASURE BREATH ALCOHOL
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DEPARTMENT OF
TRANSPORTATION

Nations! Mighway Traffic Safety
Admvinistration

HIGHWAY AAFETY PROGRAMS
Standerd for Devices to Maaswry Breath
Aeohol

Ths purpose of this notlee is to publish
the detalls of » prowTem for development
of & qualified products st for use by ths
Nationa! Highway Trafic Bafety Ad-
minlstration. and by State and local gor-
eramenty wsing Yederal funda for pur.
chaaing evidential breath-testing equip-
mt.

Tha Highway Edetr Act of 1988 pro.
vides that each State shall bhave & high-
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way safety program designed o reduca-

motor vehiele acckients and desths, in-
jurios and rproperty dasmage resulting
therefrom. The Secretary aof Transpots
tation s charged with the responsibllity
for developing uniform atandards for
highway salety programa. pursuant to
sectton 403(a) of the Act, and for carry-
g out & research snd demenatmation
program, pursuant to section #03 of the
Act. From the outset of the program,
development of & broadly-based alcohol
countermeasures prograin has beel &
high priority. Highway Bafety Program
Standard No. 8 covers Alcohol in Rela-
tion to Highway Balety, and establishes
myuirements for the walcohol-related
sapacts of tie States programs. The stand.
ard Includes requirements for legislative
sctions (such as development of implied
eonpent laws, and laws establishing pre-
sumptive levels of intoxication), as well
a8 for development of breath teating and
ather law enforcement capabilities, The
NHTSA bas slso condurted a vigorous
remearch and demonstration effort to ad-
vance the available technology in this

In these eforts it has been clear thel
development and uses of accurate testing
devices is esszntial. All Jurisdictions cov-
ered by the Act now have inplied consent
statutes. All but four have statutes estab-
Uahing & 0.10 percent blood alcohol tevel
or lower a1 & presumptive level of in-
toxicatlon. Some Staies have also re-
cently sdopted statiutes establishing s
eartain hiood aicahol level as lllegal “per
se™, for & person ln control of s motor
wehicle,

1o addition to a requirement in Stand-
ard No. 8 for development of zontrois
relating to  breath-testing sctivities,
Velume 3 of the Highway Safely Program
Manual provides additional guidelines
for assisting States In implementing pro-
#rams. Saction IV, paragraph 1 of the
Manusal deals with chemical testy for
slccho! impairment. The requirements
with respect to breath tests are further
specifiad in subsection 30e), "Analysis of
Breath™. This section provides certain
specifications for the sesuracy of breath-
testing squipment $0 be used Lo the law
snfarcement process. With the rapidiy
adwncing breath-penising tachnology
there has been a proliferstion of new
devices belng offered on the market for
use by police in enforcement prograrms.
As & renit of these developments there
is & need for an extension of the require-
ments currently provided {n Volume 8
of the Manua!. OfMcisly from State and
local povernments have requested guld-
ance in making purchasea: court develop-
ments have hightighted the tmportance
of eceiracy; and the rontinuing use of
Tederal funds for purchasing breathe
testloy equipment makes it important to
ensure effective expenditure of the funds.

To meet this need a variety of stand-
uwrds are being developed by the National
Bursau of Btandards
NHETBA. The At of these standsrds’
covers evidential breath-testing devices.
The developraent of this standard In-
cluded a review of the current state of the

= at - .y
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art in bresth-testing devices to develop
s performance glandard against which
davices could be tested and a quaiified
products list developed. The efort began
tnitially in the Comimitiee ont Alcohol snd
Drugs of the Mational Balety Council
{NBC% and bas been carried through by
the NHTBA in close collaboration with
the National Bureau of Standards. Since
many manufacturers may wish to seil
products to the NHTSA and Gtate and
local povernments using Feceral funds
it was decided that s comment and as.
sistance on the standards would be
sought from manufacturers sy well as
trom sclentifie and other technological
experts. In December 1972, manuiac-
turers were sent coples of the draft
standard for review. The NBS mailed &
draft of the standard, with s request
{or comments or suggestions. to 32 man-
ufscturers. 51 State governors' repre-
sentatives and highway safety coorduna-
tors (with & request that they forward
an addivonal enclosed copy of the dralt
to their Siate official responsible for se-
lecting or purchasing bresth-testing
wquipment), and 21 other experts in the
feid, most of whom were members of the
Executive Board of the Commities on
Alcohal and Drugs, National Bafety
Council. Replies have been received from
12 manufacturers, 30 State officlals. and
& other experis. Cotnments were 8lso re-
cetved from an ad hoe review aubcommit-
tee of the National Safety Council Com-
mittee on Alcobol and Drugs. -

Generally the letters approved of the
draft, although most letters contained
suggestions for changs. Bubjecta most
frequertly mentioned were the sviiem
of units, the definition af blood alcobol
equivalent {BAQ) and the specifcity tast
using sleohol-iree subjects.

A3 a result of Lhese suggestions, the
uriits for blood alcchol eoncentration
were changed from mg/ml to the more
familiar pertent weight by volume 1per-
cent W/V) based upon grams of alcohal
per 100 rmililiters of bload. The defnition
of BAGQ was eliminated. The name of the
specificity test was changed to "Blank
Reading” test, The scope of the standard
was also changed to include moblle evi-
dential hreath teslers,

Three letters suggested thai the precl-
alofs and sccuraey tolerances were too
tight and three others (ihcluding the
Cammittee on Alcoho! and Drugs) sug-
gested that these tolerances were too
loose. After restudying the dats. NBS
decided not t0 change these tolerances.
which are based on s chi-square test .
at the 33-percent confidence level using
date from 50 tests st NBS with three dif-
{frrent breath testers at the ghree con-
centration levels,

NBtice of the svalability of the draft
for review was also published in the
(f:;!;mene Business Datly it December .

The result of this review acd delibers-
tion is the standard testing procedure
set forth below. Items meeting the stand-
ard will be included on & qualified prod-
urts Ust thet Will be used o detzrmine
mcceplability for purchase by the Fed-
eral Government Lo {ts efforts and for

F am . . ek »e
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purchase by the State and local yovern-
ments with funds avallable pursuant to
section 402(s) of the Act,

Qualification testing to thess stand-
ards, of products submittad by manu-
facturers. will be conducted by the DOT
Transportition Systema Center (THO),
55 Broadway. Cambridge. Massachusetts
02142. The National Buresu of Standards
will act as consultants to the Transpor-
tation Bystems Center In the conduct of
these tests. Tests will be conducted semi-
annualiy. Manufacturers wishing to sub-
mit devices for evalustion must apply far
8 test date to the Department Syitems
Canter not Iater than 4 weeks gfter pub-
Uecation of this notize. Nermally, at least
10 days will be reguired from the date
of potificstion until the test can be
scheduled. One week prior to the sched-
uled Initiation of the tesiing program,
the manufacturer will deliver two units
of his equipment to TSC. In addition to
the Operator’s Manual and the Malinte-
nance Manual normally suppiled with
the purchase of this equipment. the
manufecturer shall deliver to TSC speci-
fications and drawings which fully de-
seribe these units. Proprietary informs-
tion will be respected.

The two units submitied must be a
prototype model. One of the two units
will be returned to the manufacturer at
the end of the testing period. The United
Btates will reserve the right to purchase
the remaining device st Ity Qiscretion
The manufasturer will have the right to
check his units between the arrival In
Cambridge and the start of the test, but
will have no access to the uhity during
the tests. Any malfunction of the device
which results in fatlure to complets any
of the tests satisfactorily will result tn
fatlure of the qualification program. If a
device fails, it may be resubmitiad for
next testing series.

AL testing is expected to be completed
within 3 months of the date of publica-
tion of this notice. The test results will
be transmitted to each meanufacturer. On
the basis of these results, the NHTEA will
develop s qualified products st covering
the evidential breath-testing equipment.
It i3 expected that within 8 months of the
publication of this notice an NHTSA Di-
rective will be issued amending Valyme §
of the Highway Safety Program Manual
to include the qualified products Hst as &
funding criteria. Only devices appearing
on thls list will be purchased with Fed-
eml funds available under sections 402
ta) or 403 of the Act. However. units not
an the list may be purchased by DOT or
NBS for experimental or developmental

testing. .

Retesting of devices will be conducted
aader several circumstances, First, it by
xpectad that annusl periodic testing will
be conducted using devices purchnsed on
the open market, Second, the NET3A
tatends to modify and improve these
standards ss new dats snd test proce-
dures become avallable. It is intended,
for example, to add to the standards
ancther section defining mesns of check-
ing for the capability of s device to col-
Wt deep lung air by the use of rebreath-
ing techriques. It i» also intended to

NOTICES

increase the requirements for wccltucy
and precision if warranted by cost-efec-
tivenese considerations. A requirement
may be added for instruments to produce
s permanent record of the test results.
Comments and recommendsd revisions
are invited from all interested parties.
Suggestions should be sddressed 1o the
Assoclates Adminisirator, Trafic Salety
Programs, Nsational Highway Traffic
Safety Administration, DOT. 400 7th
Street, SW, Washington. D.C. 20580 No-
tifteation will be provided in the Feograr
Rrcister of each such modification. The
manufacturers whose equipmenit has al-
ready heen tested ta the standard will be
notified to resubmit the equipment for
testing to the new specification oniy.

Third, if at any time a manufacturer
changes the design of a device currently
on the NHTSA qualified praducts st the
manufacturer sheuld submit the pro-
posed changes to the DOT Transparta-
tion Systems Center for review. Based on
this Teview, the NHTSA wliil decide
whether the change will requure retesting
of the unit. Normally, such retesting wiil
be accomplished at the next annual test-
ing period. In special cases, however, the
NHTSA may, at itz eption, permit an
earlier retesting of the device,

Fourth, the DOT Transportation Sya-
tems Center will. on behalf of NHTSA,
eastablish a Standards Compiijance Infor-
mation Bystem (B8CIS) for the purpose
of eliciting infermation on the perform-~
ance of devices listed on the NHTSA
qualified products list. Reports %ill he
solicited from State and local agencies
on their aceeplance testing. In addition.
fleld performance dats will be cbtained
from law enforcement agencies using the
squipment. User reports will be elicited
to assure that 1) devices continue to
perform sccording to the NHTSA stand-
ard, and (2) experience In fleld use does
not Indicate an excessive breakdosn rate
or-malnienance problema,

It information gathered through the
SCIS indicates that sn instrument on
the qualified products st is not perform-
ing in accordance with the NHTSA
standard, the Transportation Systems
Center will initiate » speclal investiga-
tion. This study may Include visita to
users and additiona] tests of the device
obtained from the open market. If this
Investigation indicates that the devices
actually sol¢ on the market aTe not meet+
ing the NHTSA standard, then the man-
ufacturer wlil be notified that the in-
strument may be dropped from the
qualified products list. In this event the
manulacturer shall Rave 30 days to reply.

Based on the DOT Transportation Sys-
terns Center investigation and the dala
presented in reply by the manufacturer,
the NETEA will make a determination
as to whether the instrumentation should
remain on the qualified products liat. De.
vices dropped from the iist may not he
resubmitied for reconsideration for a
pericd of 1 year. Upon resubmission, the
manufacturer must submit & statement
deseribing what nas been done to over-
come the problemz which led “io the
dropping of the device Iz question from
the List,

The primary objective of these stand-
ards is to ensure that Federal funds pro-
vided to the States under Section 4n2 of
the Highway Safely Act are exopended
only far effective breath test equipment.
A second objective of these standards is
to mssist the Btate and lacal communt-
ties by providing a centralized qualifcs-
tion test program for breath-testing de-
vices desizned to collect evidence in law
enlorcement programs. These standards
are not intended to replace the current
qualification programs required in cer-
tain States for this equipment or to di-
rectly regulate the manufscture of
breath-testing equipment. However,
sorme Stales may wish to maike use of this
program In addlition to setting their own
reguirements. Finally, it is hoped that
these standards can assist {ndustrial or-
ganizations in producing breath test
equipment by establishing a8 minimum
national performance standard against
which they can develap their designa.

Aceopdingly, the DOT perfermance
standard for evidential breath testers to
measure aicohol content shall be as set
forth below.

(23T A.C. 402, ¢03)
Isaued on: Octiobet 30,1973, _

Wittase Y. Howerr,
Acting Asiociate Administraror,
TraMec Safety Proprams, Nae-
tional Highway Traflc Safely
Administration.

EvIDENTIAL BREATH TEITELS FOR ALCOHOL
Cowzene

1. Purpase and Scope. The purpose of
this standard is to establish perfoarmance
requfrements and methods of test for
evidential breath testers, Evidential
breath testers (EBT) are instruments
which measure the alephol content of
desp lung samples of breath with suf.
ficient sccuracy for evidential purposes.
The standard as & whoele Is Intended pri-
;:;g.ly for use in qualification testing of

2. Classifection.

2.3 Mobility.

211 Mobie evidential breath testers,
EBT which are designed to be transported
to nonfixed operational sites in the feld.
« 212 XNonmobile evidential breath
iesters. EBT which are designed for op-
eration at a fixed location.

2.2 Power source.

221 Baltery powered evidential
breath testers. EBT which are powered
by batteries,

222 AC. powrered evidential breagth
testers. EBRT which are powered from the
a.c. pawer lines.

3. Deftnitions.

1.1 Alcohol. Ethanal; ethyl aleohol,

3.2 Biced alcoAnl concentrotion
(BAC) . Blood aleohol concentration. ex-
pressed IR percent weight by volume
(percent w/v) based upon grams of al-
cohal per 100 mijiliters of Blood (n ac-
cordance with the Unlform Vehicle Code*

1Copian of the Uniform Vehicle Code Bup-
piament i 1073 are avalluble from the MNa-
ttonal Cammittas on Tolform TrefMc Laws
and Ordances, GiS North L'Enfent Plags, SW,
weanbington, D.C. 20024,

-
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-§ 11-902.1(a) {Supplement I, 1972, A
BAC of 0.10 percent w/v i3 equivaient ta
0.10 grama of alcohol per 100 millititers
S blaod (0.10g/100ml or L.Omg/ml).

Alcohol concentrations in either bresth
or in vapor mixtures are expressed in
milligrams of slcohol per liter of vapor
{mg/1}>. For eonvenlence, an equivalent
BAC will be given In percent w./v in
parentheses. To convert & vapor concen-
tratlon in units of mgsl to units of
percent w/v. multiply by 0.21.

33 Qualificgtion tests. Tests per-
formed to check the compliance of »
product ‘with the reguirements of &
standard in sdvance of, and independ-
ent of, any specific procurement action

34 Standard deviation. A common
Indieation of precision among repeated
::murernenu of & single quantity given

) H

Standard Devistion= ‘f Jum (X-X)*

-1
whare:
N=ths pumbar of measurements,
X=the valu¢ of & single measurement. and
Xxihe mean of all X's

An equivalent formula which is often
tnore convenlent for performing caleu-
Iationas is:

Standard Duviation = \J ;-';-1 -

whers 88 Sum of X*— "M#

35 Systematic error. The difference
between the mean measured value and
the known value, expressed as a per-
centage of the knowsm value,

4. Requirements.

4.1 Precision. Evidential hrnth test-
ors shall messure the alcahol content of
wapar mixtures with sn sverage stand-
ard deviation of no more than 0.02 mg/1
(0.004 Dercent W, V' when tested In
sceordance with 5.1,

" 43 Accurcey. Evidentlal breath test-
#7138 shall measure the alcohol content of
vaper mixtures with & systematic error
af no more than plus or minus 10 per-
cent at an ethanol vapar concentration
of 0.2¢ mg/1l {0.050 percent W/V>, and
noe more than plus or minus 5 percent at
concenirations of 0.48 mg/l (0.10 per-
oent W/Vo and 0.12 mg/1 «0.13 percent
W/V), when tested In accordance with
52. -

43 Blank reading. Evidential breath
tesiers shall indicate an average instru-
ment reading of no more than 0.648 mg/1
{0.010 percent W V) when breath from
aleohpl-free subjects is tested in secord-
ance with 5.3, :

#This conrveruion factor is based on s rome-
monly used value recommended by the Com-
mittes on Aleohel and Drugs of the Natiopal
Bataty Counecll: that ta 3.1 luers of “deep
ung” air at 34°C cOnIAiDS spproximately the
. #amas gusotity of ethancl as 1 mi of Sirculsts

Ing pulmonsry arterwl blood. Ses, for ex.
emple, R. N, Harger, R. B. Forney snd R. 8.
Baker, “Estimation ¢f the Laval of Blond
Aloohal fromn Analysis of Breath,” Quarterly
Journal of Studies o Alcobol. 7, 1-28

(1980). - .
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44 Breath sompling. Bince the
bresth/blood eorrelation will be poor if
an improper breath: sample la taken, the
instrument reading shali be compared
with dirset mesasurements of caplilary or
venous whole biood samples, in accord=
ance with 5.4, to test for deep-lung sam-
pling perfarmance. .

Note.—Tha use of this teat In the stand-
ard dows aot imply that dirsct blood Mmesss
uraments are Necsasarily the oniy posmible
mwand [or checking the detp-lung satnpling
performance of the instrument. 1f an accepts
ables performance st which involves bresth
al¢cohol messurement alohs L8 develaped, I9=
viglon of this standard will be considered,

44.1 The limits to bias in breath/
blood correlation shall be zero and
—0.020 percent W/V as determined by
the value of T, the evidential breath
tester reading corresponding to & BAC of
0.10 percent W'V on the bresth - dlood
correlation line drawn {n sccordance with
5.4.13. That fs. the value of ¥ shall be
between 0.08 and G.1C percent W,V.

442 At least seven of the eight
breath-alcohol data points celculated in
5.4.10 ahall not depart from the breath/
blood correlation line by more than
=0.020 percent W/V. That ls, at least
seven of the eight breath-blocd points
plotted in accordance with 3.4.12 shall lle
between the two lines drewnm In accord-
ance with 5.4.14 parallel 10 the breath/
blood correlation line and passing
through the points ¥ +0.020 and ¥ —0.020
pereent WV,

4.5 Power.

45.1 When ac. powered evidential
bresth testers are operated at a.c, lUne
voitages of 108 volts and 121 volty (rms)
in accordance with 55, the systemmatic
errors shall not exceed plus or minus §
percent, and the standard deviations
shall not &xceed 0.02 ma/1 (0.004 percent
LA

452 Battery powersd evidential
breath testers shall have an indlcator
which warns when the accuracy and
precision requirements (4.1 and 4.2},
cannot be met because of battery condi-
tion.

+.53 The operntors manual supplled
with battery powered evidential breath
testers shall state the approximate num-
ber of breath tests which can be per-
{ormed before battery replacement or re.
charging is necessary.

4.8 Ambient conditions.

" 4.8.1 Evidential breath testers shall
mest the reguirements of this standard
when operated within the following sm-
bient conditions.

(a) Temperature: 20°C {(88°'F) to
0°C 85°F).

(b) Pressure: £33 mm (23 in) to 787
mm (31 in} Hg.

te) Relative Humidity: 10-90 percent.

482 When an evidential bresth
tester is designed [or operation al tem-
peratures outside the limits specified in
4.5.1.a, the instrument shall be tested in
accordance with 5.8 at each of the specie
fled limits outside the mange 20°C to
30°C. The systematic errors shail not ax-
ceed plus or minus 5 percent and the
standard deviations shali not exceed 0.02
mg/1l (0.004 percent W/V).

LI ) - - L
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483 If a temperature correction is
required, this correction shall not ex<
ceed 20 percent of the uncorrected vaiue,

4.7 Vibraliom stadil:ty of mobie EBT.
Evidential breath testers shall measure
the alcohol content of vapor mixtures
with & systematic error of no more than
plus or minus 5 percent and a standard
deviation of no more than 0602 meg/l
(0.004 percent W:/V) after they have
been subjected to the
accordance with 5.7

48 FElectrical  safety.  Evidential
breath testers shall meet the following
requirements of the American National
Standsrd Electrical Salety Require-
ments, ANSI € 395-.1964:" 1.1, Shock
Hazard; 31.1.1, Grounding: 34, Flam-
mabilitv: 4.1.1, Marking of Termnals:
4.1.3, Male Plygs: 4.2.1, Internal (Wir-
ing and Cabling): and 4.4, Over-Current
Protection.

4.9 Operatar's manual, An operator’s
manuzl shall be supplied by the manu-
facturer or distributor with each eviden-
tial breath ‘tester. This manual shall
clearly state the instructions for opera-
tion arsi maintengnce of the instrument,
and shail include the foliowing nfor-
mation.

(&) The ranges af temperature, atmos-
pherie pressure and relative humldily
within which the Instrument is designed
to be operated.

{t) Any tempersture corrections to
compensate for amblent temperaturss
outzside the range given In 4.81.a.

$. Test methods. The ambient concl-
tions of temperature, pressure. and hu-
midity shall be within the ranges specis
fled In 4.5.1 during the tssts described in
51,52 53 54, 55 and 5.7

5.1 Precision test using kam ethanol
vapar comeenirations.

5.1.1 Conpect a device which sup-~
plies known concentrations of ethanoi
¥apor to the evidential breath tester in
accordance with the instructions in the
operator's manual. The device and the
ethanel mixture used thereiny shall meet
whe requirements of the siandard for
breath tester calibrating unlta.
© 312 Flush the sampling sasembly of
the instrument completely with the alco-
hol vapor sample as described (n the op-
erator’s manual.

51.3 Using the evidentlal breath
tester, messire each of the three known
ethanal vapar concmtnuons listed below
ten times:

(a) 0.24 mg A (0.050 percent W/V),

(b1 0.48 mg/1 (0.10 percent W/ VI,

(@) 0.72 mg/] <0.15 percent W-V»,

5.1.4 For each of the three sets of ten
messurements made In aceordance with
5.1.3, calculate the standard deviation.
lau__nmple esleulation in appendix A.)
Add the three standard deviations and
djvide by 3 to obtaln the aversge stand-
ard devistion.

32 Adecuracy test using knoun etha-
nol vapor concentrations, Use the test

* eCoples of this ANQT publicstion may be

obtained from ths American Natlons! Stand-
ards Institute, lae,
Tork, New Tork 10014

[ BRI 15 - . oA .
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data obtained In agcordance with 5.1 to
calculate the systematie error at esch of
the three kfiown vapor concentratians

5.3 Blank test wing clcohol-frae Lest
subiects.

8§31 Belect Ave lest sublects io gen-
erally good physical conditinn. The test
subjects shall have consumed no alco-
bolic beverage during the 2-day period
prior to testing snd no mmore thin the
equivalent of 3 ounces of 100-proo! Houor
during the 4-day period prior o testing.

8.32 At least two of the five subjects
stlected shall be smokers and shall smoke
at lesst once during the 2-hour period
preceding the start of testing, but shalt
stop at least 20 minutes before the start
of testing.

5.3.3 Takeabreath sample from each
test subject and obtain an instrument
reading, allcwing sufliclent instrymient
Tecovery time (ie, the time necessary o
properly clear the evidential breath test-
or when following the operating instruc-
tions) between measurements,

5.3.4 Repeat 5.3.3 to abtain & total of
ien messurements. :

B4 Breath sampling test.

§.41 Belect eight tast subjecis In gen-
erally good physical condition.

343 Thesubjects’ body tempemtures
mepsured arally shall be betseen 97.0° P
and @05 ¥ just prior to the start of test-
ing.

54.3 Alcchalic beverages (mixed if
destred wilh @ non-alcoholic beverage)
shall be consumed by tze eight subjects
over a pariod of | to 2 hours. A very light
meal conaisting of one sandoich and a
Bom=alcoho!ic beverage shall be offered
to the subjects before the start of the
arinking period. Smoking shill be pers
mitted if desired during the dnnking
perind. -

544 The pight subjects shall be di-
vided into two groups of {our. Each sub-
Ject ahall be given a different amount of
alcoholic beverage to drink, to ensure
that there Is a distribution of BACH
within each group, and that Group 1
BACs are ®ithin the range 0.04 0 10 per-
cent W/V and Group IT BACH e within
the range 0.1 to 0.2 percent W/V. Table
1 ahall be used as & guide to calculate the
consumption of alccholic beverages nac~
€384TF foF & subject to reashrs particuiar
BAC. No construints on body weight of
subjects i3 implied Im table 1, However,
the lUsted amounts of liquor should be ad-
justad for light and heavy subjects.

Tamz 1

Amount of 100-rwond baquor Body v!cm.

848 A waiting period preceding the
taking of & breath sarmnle from esch sub-
Ject in sccordance with 5.4.7.1 ahail begin
when he has consumed all of the aico-
halle beverage given hitn, The duration of
this walting period shall be st least 90
minutes if capillary hlood samplea are o

‘.

NOTICES

be drawn, and (20 minutes I venous
blood samples are to be drawn. During the
waitirg period the sublects aball not con=
sume any alcaholic beverages, Those sub-~
jects who moke may do 3o, but shall
stop at least 20 minutes before the teste
g beglns.

546 Binod samples. Lo be taken by &
medically qualifled persorn, shall ke either
venous slood from the cubital arm vrin or
capllliary bloed Irom the finer tip,

447 Instruct sach subject tndivid-
ually 25 to the panner in which a treath
spouimen 1s to be delivered tG the instru-
ment under test, in accordance with the
operator's manusal, ‘The test shall then
pracead as follows.

54.7.1 Takethesubject’s breath sam-
ple and obtain the Instrument reading.

5472 Take s blood sampie within 2
minutes after taking the breash sample.

5473 Repeat 5471 taking care that
the breath testing (isttument has had
suflicient recovery time, but allowing no
more than 8 mingtes between the taking
of the fArst and second breath samples,

The bioed samples shall be analyzed
within 72 hours after being taken, using a
method of analysls which meets the re-
quirements of 58, No less than two de-
termirations of alecho] concentration
shall be made on each blood sample.

5.4.8.1 A reference sample of knowmn
consentratian of ethano! in whoie blood
in the range between 0.05 and 0.20 per«
cent WV shall be prepared by the ana-
lyzing laboratory, and flve determinations
af the referenice sample ethanol concen-
tration shall be made concurrently with
the analrsis of the blood sampies.

5.4.8.2 The analysis of the reference
sample and the blaod samples aball -
considered acceptable only U—

- {n) The staadard deviation of the five

determinations of the reference jample
econcentration does not exceed 0.005 per=
cent W./V; and

1Bl The systematle error of the Ove
determ:natians of the reference sample
concentraticn does noi exceed piux ar

.minus § percent

549 Calculate the wverage of the
BAC maasurements for each test subfect.
Let the jetter X equad this average BAC,
and use the subarripts I to 8 W designate
the lest subjects In mscending order of
alcohal concentration (Le, X, X, * * *,
Xl

54.10 Calewate the wvernges of the

duplicate lnstrument readings made in
sccordance with 5.4.7 for each test sub-
-$ect. Convert if necessary to the same
units used in 540 (percent W/V) by
means of the canversion factar .21 (see
footnote 2). Designste each average in-
strument reading with the Jetter Y and
the seme subscrips used to identify the
subject In accordance with 5.4.9.

5410 Compute the following mver-
ages, and designate them ss indicated.

(a) Xy, aa the average of X, X, and X..

{b) X, asthenverageal X, X,and X,

 8ep appendiz B for & sampla caleculstion.
An waditionsl srampls may ba {outd oh pages
§-27, parsgrapd $—49332 of NBES Handbook B1,
~Eyperimsntal Siatlstics.” avalabis fTom Lhe
Buperintendent of Documents. U8 Govern-
fapt Frinting OMos, Waatiingran, D.C. 20408,

b - o - 08

A 28

o) Yu. a5 the dverage ol Y., Y, and Y.
) Y_L. as the average of Y. Y, and Y.
(e)r X, as the maverage of all eight X
values.__ -

() Y, as the average of all eight Y
valyes.

T4.12 Plot on graph paper the peints
corresponding to (X, Y). (Xa Yur. (%X,
Y. and the eight oresth-blood points
corresponding (e 1, Y+ X, Y, * *
1X., Y.} rees figure i appendix B,

5.4.13 Draw a sir.icht line, referred to
as the “breath, olood correletion line™
through the peint ¢X, ¥) and parailel to
a line ‘not drasm in the graph) Jouning
the points (X:, Y. and (X, Yn!t.

34.14 Draw two lines parallsl to the
breath/blood correlation line and passing
through the -potnts T+0.020 and
T0020% W/V.

5.5 Power line voltgoe test.

551 Aoilv line power tothe A ¢ pow.
ered EBT under test through a variadle
auytotransiarmer having & nomanal irtput
voltage of 117 volts ac. and an output
adjustable beteeen 0 and 130 volts, and
kaving x current rating as required by
the instrument under test. Any voltage
regulating device used with the instru-
ment shall be connecied between the
variable autotransformer and the Instru-
ment under test.

552 Monitor the autotrarsfarmer
output voltage with an rms a.¢. voitmeter
having sn accuracy of plus or m!nus 2
percent in the range of 105 ko 125 volts,

553 Adjust the voltage of the EBET 1o
108 volts. After at least ons-hall heur,
check the voltage and readjust if neces-
sary, Then immedistely measure & knosh
etheno! vapor concentration of 0.4€ myg -l
(0.10% W/V) ten times as in the precis
slor test (3.1), -

554 Incresse the woltiage ta 122 volts,
alid 4t least one-half hour Iater readiust
the voltaze If nacessary and again meas-
ure s known ethanel vapor concentri.
tlon of 0.48 mg/) (0.1077 WAV len times,

355 Calculste the systematizc errors
and the standard deviatlons far ezch of
the two setg of ten mmsurements (obe
tained with line voltages of 108 volis and
123 volty).

3.8 Ambient tempergiure teat.

5.48.1 The iest temperstures ghall be
conyiant and accurate within plus or
minus 3°C throughout the durution of the

- teating period.

482 Allow at least [ hour for the In-
strument to come $o temperature squilib-
Hum after each test temperalure
change.

583 Perform steps 511 and 5.1.2.
Measure a known ethanol vapor concen-
tration of 0.48 mg/1 (0.10 percent W/V)

.~Len times at each test temperature.

584 Calculnte the average value of
the ethanol vapor concentrstion meas-
ured at each tast tempernture. Apply any
temperkture corrections specified by the
operator's manual to gbtain the sdjusted
svernge values,

585 Using the adiusted average
values, caleylate the systematic error for
each set of ten measurements, Also cal-
culate the standsard deviaton for each
set of ten measurements,

L) - [
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4.7 Vibration test for mobile EBT?

3751 Subject the mobkile EBT to vi-
brations of simple harmaonic motion hav.
ing an amplitude of 0.015 inches (totst
excursion 0.03 inches) applied initially
at a trequency of 1¢ Hz and increased at
a ynifonn rate of 30 Hz in 3% minutes,
e derreased at s uniform rate Lo 10 Hy
in 2',; minutes.

51 : Subect the unit to vibrations of
simple harmoni¢ molion having an am-
plitude of 0.00TS inches (tetal excursion
0.015 inches: applied initially at & fre-
quency -of 30 ¥z and increased at a uni-
form rate to 60 Hr in 2';5 minutes, then
decreased at a antiorm rate to 30 HZ In
2'> mimtes.

5713 Hepeat 571 and 5.7.21n each of
three directions. namely in the direc-
tions narallel to both axes of the base and
perpendicular to the plane of the base.

3.7.4 Perform steps 5.1.1 and 5.1.2
Measure a known ethanol vapor concen-
tration of 048 mg/l (010 W/V) ten
times, and calculate the systematic error
and the standard deviation.

8.4 Blood alcohot methodolagy test,
Ti:w¢ analytical measurement system {or
the blood alcchol concentration deter-
mination shall be checked in the testing
Isborutory al least once prior {a that
Iabaratory perlorming the analysis re-
quired In 5.4.8

5.8.1 The determination of the etha-
1ol concentrations of the reference blood
alcohol samples shall be performed by
the same labcratory personnel who de-
termine the sthano! concentrations of
the test subject blood samples taken in
aceordance with 5.4. The ansiysis of the
reference samples shall closely-parallel
the analysis of the test sibje?t blood
samples, especially with respect to lab-
oratory  conditions and  pnalytical
technique.

582 Preparewithan accuracy of pius
or minus 1 percent, a blank (an alechol-
free blood sample}. and three reference
blood alcohol samples liaving ethancl
concentrations within plus or minus 10
percent of 005, 0.100 and 0.200 percant
W/V. by adding known gquantitres of
athanol to alcchioi-free whole blood con-
taining & suitable preservative.

54.3 Determine the ethano! concena
trations of #ach of the three reference
samples and the blank five times.

384 Compute the means. standard
deviations, and systematic errors for
each of the four sets of five determine-
tions.

545 The method of snalysis shall be
considered acceptabie if:

{a) 'The apparent ethanol concentra-
tlon of the blank (aleohol-Iree Blood)
doer not exceed 0.002 percent W/V,

(by The sverage of the standard de-
viations from the analyses of the three
reference samples does not exceed 0.005
pereent WSV,

{e) The systematic error of the ansl.
yis of the 0.05 percent W/V referencs

1 This test was taken from TIA Standard
RS-204-A {July 19731 which 15 avallable from
Bectranic Tndustries Asscciation, Englnesr-

ing Department. 23001 Eys St.nﬂ NW., Wl

. ington, D.C. 20008.

:
. -
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NOTICES

sample does not exceed plus or minus 10
pereent; and

td) The systetnstic errors of the analy-
ses of the 0.100 and 0.200 percent W,V
reference gamples do not exceed plus or
minus 5 percent,
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SAAMPLE CALCULATIONS IN THMEK JEEF LUWG
BAMFLIMG TEST

B.1 BEreath sns blood sleobol concentra.

tlon messuraments have deen made Lor such
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of signht suhjects In accordance with $4 The
avernge ©f the BAC measurementy (or sarg
subject W entered ia the X eotumn nf Tahbte
3. Tha sverage of the duplisnip msiranen

rendings for tach suhject = eriemd
cviumn T of Takle J.
TANLE 3

Alood I entd,
X = W% YWV

=0 0510 ¥. nnsin
X o .08 Y O
X, =0.0820 Y . 001l
X =0.0080 Y. - 0.0808
X =0.1280 Y - 01184
Xu=0.1500 Y.t 01
X: =0.1900 ¥:z 0.1377
X.=0.2030 Y. 20847

B2 The averane valuen computed in ae-
pordance with S4.11 for the above data are
X = 0085677 W'V Y. =0.00250" W.V
Xn=018M007 WV, T OIN0ET WV

X=c012025% W.V Y=0108T07 WV

B2 The dara points snd bresih. bl
corrvlation line wre entered tn the sampls
graph (Figure |} ss rwquired In $4.13 and
5413,

B¢ The value of ¥, as defined In 44,
i aqual to 0.001% W, V.

B.5 All ¢ixht of the breath bluad polncs
Ha betwesn the tw0 lines drawn parsllel o

the tbreathsblood correlatipn  1line &od
through the polnta
T 4+0.020% W/V=0.111% W/V and

=000 W V=00T1% WY,
-
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"APPENDIX B
' QUALITY ASSURANCE REVIEW OF FACTORY
AND MANUFACTURING PROCESS
SMITH AND WESSON BREATHALYZER FACTORY
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Quality Assurance Review of Factory and Manufacturing Process

Smith and Wesson Breathalyzer Factory

Fred Seekell/DTS-722

April 6, 1979

In general, Breathalyzzy'ec plant at Pittsburgh appeared quiet, very
orderly aud showed very good housekecping.

Crganization charts to the contrary, there scemed to bec no one per-
son wlicse day-long concern was product guality. This responsibility is
presently Identified among product line managers and engineers or tes:
personnel.

The Receivinz area was neat and secure (wire cage). It was stocked
to the peint of seening to need expansion. Stock was marked only as to
part number; vendo:rs were not identifiable, unless by trademark, Somé
parts rejected from production had red tags indicating the kind of

defect. Disposition™was ''retura to vendor."

One lot of switches was
rejected by the,Recei@ing Clerk for defective epoxy sealing of the
leads, A substantial quantity of component drawings were in the area
and in control of the Receiver.

In-process assembly was in a bright and pleasant area. Operators
were performing assembly of simﬁle and complex sub~units and harnesses.
Most work-in-process was done in stages; when one stage {or subassembly)
was finished for an order, fixtures were changed and the group worked on
the next higher level. 1Interim testing was done as necessary by produc-
tion personnel; any needed rework was also done in this area. Some
subassemblies were waiting to be corrected. Most discomfiting was the
general lack of evidence of stétus to be found with the parts (inspect,

tested, other); they were not segregated to prevent confusion with

acceptable units. Some printed circuit boards were marked with initfals
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to indicate completion xud/or accop!auce for theo next cgperation. Pencil
marks c¢can provide paths of low leakoce currcnts‘hetween scensitive components;
soma removable form of macking weould he betiur.

In this ovea photocells were tosted and put together in matched
pairs when within a tolerabhle rang&. The remainder, tested {with read-
ings) and untested, were put back (bexed) on the same shelves as the
nated pairs. Evidence of their status was not outstanding, the test
instrument was without stendard or cvident calibration. BSome scopes had
calibration stickers on them.

The Final test area for built-up printed circuit boardé had a
number of customized test kits which cxercised the various functions of .
units for which they were designed. The test kits had no standards to
indicate when they we;e_not operating properly. Instruments returned
for factory service were also tested here,

In a laboratory area used for engineering tests and evaluations,

a numbeyr of well marked defective units were waiting disposition. A
graduated hole gage used to sort calibration wheels by increments of
.005" was observed. Were this gage to become damaged or worm, there is
no systematic procedure to detect this change.

Master drawings were kept in a central file under the care of the
Chief Engineer/Production Manager {(Vince Martin). There was said to be
very little drawings activity (changes, print issue, etec.}, indeed
there were few drawings or specs. to be seen anywhere in the plant

except'ét Receiving. There was no evidence of change activity since
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1974.

There may have been activity which wes simply not pointed nut.

It was stated there are "almost" no changes which would require a usdlel

number change or ''qualification” testing.

Conclusions;

1) The writer fully appreciates the financial and productivity censtraints

2)

that a small firm must work under; yet the Quality Assurance rcspon-—

sibility is diffused and viewed as having been "everybody's job" at

this

Smith and Wesson division.

Elements of the production process which are now areas of concern’

and which would pay back the cost of a more disciplined approach are:

a)

b)

c)

d)

Product iden?itv and status: There are many places in the
manufacturing sequence where one is unsure of the product having
been inspected or tested, whether it is finished, waliting rework,
or which vendor made the part.

Standards and calibration: Several test and inspection measure-

ments could drift or change and go undetected for some tinme.

Inspections/tests: Where these activities are already being

done, methods, characteristics and criteria can change due to
the spaced occasions when they are activated.

Failure feedback: Information from sevérai sources (field
failures, shipping damage, production defect problems) can
easily be viewed as only a present problem and not antic. ited

(methodically) as a potential future problem.
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Recommendations:

Reascnable means of control for these elements might =211 be cltainzd
under a "junior quality engineer” or "chief inspector' working for the
plant ﬁanager or plant engineer. His output should be "low key" and
worked into existing operations and functions.

a) Identification by way of marked shelves, dedicated or prominently
cclored or labeled containers could help resolve concern in the
assembly or test areas, especially photocells. Some identi;;
mechanism should clearly show status (inspeéted, tested, unfinished,
to be reworked, source, etc.} and product line.

b) Test and measuring eguipment should definitely have special, stable
and protectéd units to use as standards or, better, calibrated_
devices or instruments which can be checked periodically against
national standards. These should be supported by procedures for
their use and for defining allowable intervals between rechecks to
anticipate possible expected changes.

¢} Inspection "specifications"” should be written for whatever product
has éxperienced quality problems'and which have hampered production
or compromised outgoing products. These should be brief, simple
sketches as needed, and they should identify the characteristics to
inspect or test. They should be reyiewed at Recelving as a product
is recelved or In-process when production begins or is to be tested.

These are especially useful with new products {like the anticipated

printers).
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d)

: ' 5
Failure iuformetion frcn field or factory problems can be routed and
corrected 50 as to preveat or miriuize recccurrence. A procedure
should be corrdinated wivh Sales sad Tield Hervice for reporting
custeomer problems and in-service vpilures--inctuding recording of
circumstances/conditions of failure. results of examining equipment,
fajlure analvsis, etc. Findings znd recommondations df failures must
be factored into inspection and test procedurcs, product improve-

ments, vender actions, calibraticn, design reviews, inventory

decisions and drawings or specification changes.
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NATIONAL EIGHWAY TRAFFIC SAFETY ADMINISTRATION

Breath Alcohol Tester Field Survey

Instrument

Tested Ser.# Date

Agency ‘ Contact

Title

Factory RKep.
Address

Director of

Breath Testing Tel. #

Sample Chamber Qutput Cycle Thru All Modes?

Lipght Alignment Wait Light Geoes Out at

Sample Chamber Temp. Sample Delivery Time

“‘.‘;50 B.A.CM - | E}?&-.c 150 BAC
Sim Sim Sim
Amp Sim Temp Reading | Amp Sim Temp Reading Amp Sim Teﬁp Reading

DO NOT WRITE
IN THIS SPACE

Comments iIncluding general condition of instrument on reverse.

Signature
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UNITED STATES GOVERNMEN I WO UCFARVIIVIEIN G WF I NAING T U 1243 1wy

Memor C] RESEARCH AND SPECIAL PROGRAMS DIRECTORATE
anaum TRANSPORTATION SYSTEMS CENTER

KENDALL SOUARE
CAMBRIOGE, MA 0242

SUBJECT: Field Performance Test on DATE:
Breathalyzer 1000

Officer Floyd Wing

FROM: Metropolitan Police In reply
of : -
Washington, .D.C. referto: NTS-14
TO: Arthur Flores
DOT/Transportation Systems
Center

From August 1979 to November 1979 Sergeant Joseph
Jacob and the undersigned were contracted to run a
series of compliance tests on the Breathalyzer 1000
to determine if the those instruments in the field
meet the standards originally established by U.S.

Department of Transportation.

To compile this data a teotal of six (6) States were
visited. They are as follows: Tllinecis, Ohio, West
Virginia, North Carolina, Arkansas and Alleghency

County, Pennsylvania.

In conducting thié‘survey a total of thirty (30)
instruments were tested. The manner in which these
test were made is as follows:; each instrument was
physically inspected by checking for cleanliness,
breath chamber volume,light alignment, cycle time,

temperature control, sample chamber time, sample

TSC F 13264 (1/78)



delivery time, Numitron read outs and a wvisual
inSpection of components. Each instrument was then
tested with a known alcohol in-air samﬁle having
equivaling blood alcechol concentrations of (W/v%) of
0.050, 0.100 and 0.150. Each concentration was
administered five (5) times to each instrument when
possible. It should be noted that these tests and or
inspections, were affected after remo%ing the housing
of each instrument. The Alcohol sclutions and three
simulators were obtained from the DOT/Transportation
Systems Center. Each simulator serial number and

sclution temperature was recorded.

The ampoules used in this survey were recorded by lot
number, and each Ampoule gauged for content prior to
using. Discrepancies in all tested instruments were

noted with appropriate maintenance action taken.

{Each agency visited was requested to complete a
questionnaire setting forth the following infeormation:

1) Type of maintenance program utilized in their State

or agency, 2) the freqguency that their instruments are
checked for accuracy; 3) if problems exist, who provides
the maintenance services 4) length of the training both

of operators and maintenance personnel; 5) recertification

programs of personnel and equipment; 6) their opinion
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of the Breathalyzer 1000 compared to other breath
testing devices; 7) their opinion as to whether they
are adeguately informed of problems encountered and
remedies and/or modifications to the instrument.
Maintenance files were inspected when available. Both
Sgt. Jacob and the undersigned corrected various

problems when detected, and able to be corrected.

0f the thirty instruments tested: eleven (11) checked
within DOT specifications, one (1) had a bad printer

and three (3) had minor correctable problem which were
repaired after the first few tests, Six (6} had at

least one (1) test out over .010 and nine (9) were within
range or within .010. Six (6) instruments also had
minor;éroblems which atéempts were made to correct either
prior to or after the first few tests., Two (2)
‘instruments were training instruments and not certified
for use, Two (2} had major acid spills. ©One (1) had a
wheat germ light out and one (1} had major board problems.
The latter four were at stations for use. Of all instru-
ments tested, five (5} were new insttuments not vet

placed in service.

Most agencies visited calibrate their instruments with a
simulator concentration of 0.100 {(w/V%) and attempt to

keep their breathalyzer readings in a close grouping under



0.100 for use in court,
A list of the problems found is as follows:

{p) Twenty four (24) of the instruments tested had
been returned to the dealer and/or factory prior to

being placed in service or shortly thereafter,.

(B) Thirteen (13) had a major or minor acid spilled
in the phcto-meter areas (two {2) of which met DOT

specifications during testing).

(C) Bixteen (16) instruments had problems with either
the servo system and/or the photo-meter section, four (4)
cf which had loose half nuts and two (2) with sticking

relays -on the servo board.

(D) Three (3) instruments had faulty printers two (2)
of there instruments were new from the factory and had

not been placed in service vyet.

(E) Six (6) instruments had no problems with the exception

of a minor acid spill.

Each State's breathalyzer program varied. ©Ohio and North
Carolina have a senior operator. The sénior operator's
responsibilities are to run monthly accuracy checks on

the breathalyzer and to provide minor maintenance cleaning
cof the breath chamber etc. Arkansas has a senior operator

who only provides accuracy checks to the instrument.
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Alleghency county, Pennsylvania has a maintenance
tech who provides these services monthly although
this program does not exist throughout the State of

Pennsylvania.

Illinois has a State inspector who provides accuracy

checks and minor maintenance checks monthly.
West Virginia accuracy checks are not a standard procedure!

Ohio, West Virginia, Arkansas and North Carolina have a
State inspector that provides accuracy and minor

maintenance at random.intervals. .

All jurisdictions return their instruments to the dealer

or to-S8mith and Wesson for major repairs.

It-was the opinion of all agency's visited that there

is a quality control problem with the Breathalyzer 1000
judging by the condition of new instruments purchased and
instruments received back after repair. The majoritf of
these problems being that the photo-meter, servo and

printer fail to work properly.

Nine persons interviewed felt that they could not rely
on the instrument when they had tests to be run. Most
all agencies felt that the Breathalyzer 1000 needs a lot
of attention td keep it in operating condition. Most

-

feel a stronger and better understanding of the mechanics
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of the instrument and more gualified maintenance personnel

would help.

All agency's feet that they are not properly advised
of various modifications to the instrument nor have a

proper trouble shooting list.

All agency's feel that the time their instrument is down
and returned to the dealer or factor for repair is a

setback and is entirely too long.

It is the opinion of both Sergeant Joseph Jacob and the
undersigned that:

1. The major problem from the reporting jurisdictions
is one of quality control. | ' o0

2. Qualified maintenance personnel are needed but are
not available.

3. Lack of proper and frequent test both for accuracy
and mechanical condition,

4, Inadequate repair facilitys and/or equirment to
provide repairs. |

5. The majority of the problems found with the
Breathalyzer where to the photo-metric system and servo
system. It is flet by both Sergeant Jacobs and the
undersigned that a more simplified system should be

devised.
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Another serious problem seen was that of acid spills.
The avoidance cof the spilling of acid is the respcensib-
ility of the operator. It is felt that an alarm system

could be installed to minimize the spilling of the acid.

It is also felt that a uniform program be set up to
inform all agencies of what is happening in the breath
test world and to discuss various problems and corrections

of these problems.

Sgt. Jacob and the undersigned feel that these surveys
have been both beneficial in advancing their knowledge
of the alcohol programs in other States and the-
maintenance programs utilized by other jurisdictions.

-

We hope and feel that the information compiled will
both benefit Smith and Wesson and the U.S. Department
of Transportation in various prdblems related to the

Breathalyzer 1000.
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Introduction

The Smith and Wesson Breathalyzer model 1000 breath alcohol tester was
placed on the National Highway Traffic Safety Administration (NHTSA)
Qualified Products List for evidential breath testers {EBT)} in 1975. This
action followed evaluation of that device by Transportation Systems Center
{TSC) under the existing NHTSA EBT Standard {1]. In addition to specifying
minimum performance requirements for precision and accuracy under several
operating conditions, the 5tandard provides for the re-evaluation of listed
EBT's on the basis of unsatisfactory performance in field use.

Following reports of unsatisfactory performance from several police
agencies, and at the request of NHTSA, TSC conducted an investigation into
the state of compliance of the Breathalyzer model 1000 device. A report was
submitted to NHTSA in February 1980 (appended). This report below is the
result of a follow-up investigation on this device.

Summary of Previous Findings and Recommendations

The report submitted in February 1980 presented data from a number of
police agencies. as well as laboratory data. Two hundred and six
Breathalyzers model 1000 comprised the basis from which performance data
and malfunction information were obtained from Maryland, Pennsylvania,
North Carolina, Ohio, Illinois, Arkansas, West Virginia and the District of
Columbia. In addition, laboratory tests were performed on seven new, unused
devices obtained from several police sources and from the manufacturer. A
quality contro!l inspection was made at the manufacturing plant.

Failure to meet minimum performance standards for precision and accuracy
were found for 42 of 125 devices specifically tested for precision and
accuracy which represents a 34% failure rate. In addition, malfunction rates
encountered were judged high enough to impair the effective use of the
device.

Present Findings

The data of this follow-up investigation were collected by Officer Floyd
Wing, Traffic Enforcement Branch, Metropolitan Police Department,
Washington, D.C. Officer Wing is an expert in the design, maintenance, and
use of the Breathalyzer model 1000 device. Site visits were made to device
stations in Pennsylvania and Arkansas during May and October 1982 and May
1983, Sixteen devices were tested for precision and accuracy. Test results
are shown in Table 1. The performance criteria used to determine pass or
fail are the same as that of the NHTSA S5tandard, i.e.: for accuracy
systematic error must be within + 10% at 0.050 BAC, and within + 5% at
0.100 and 0.150 BAC; for precision the average standard deviation must not
be greater than 0.004 BAC., Using these criteria, 11 of the devices, or 69%,
failed to meet one or more of the performance criteria including two devices
which were borderline failures. In addition to these specific test failures, 3
of the devices required servicing before the tests could be performed.
However, two of these three were used only for operater training.
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In addition to the performance test summary, the table lists additional
information usefu! to assessing the effectiveness of the device such as:
number of tests performed per year, total number of break downs and total
down time. Unfortunately, this information was largely not available or
unknown at the time of the site visits. The non-availability of this
information is significant since one feature of an adequate maintenance
program wouid seem to be documentation of such information in order that
program effectiveness can be monitored.

Conclusion and Recommendations

The conclusion of the February 1980 report was that a substantial fraction of
the Breathalyzers model 1000 then in use failed to be in compliance with the
NHTSA Standard. It was pointed out that while the underlying principle on
which the instrument is based is straight forward, the actual design of it is
complex; a fact which may contribute to the problem seen. It was
recommended that use of the device be supported by a maintenance effort
sufficient to overcome these performance problems. [t was pointed out then
that the device is an effective evidential breath tester when operating
properly. It was also recommended that the manufacturers improve the state
of quality control at the factory for both manufacturing and repair operations
and to consider design simplification in order to improve performance and
reduce the frequency of malfunction. It was finally recommerided that the
device be removed from the Qualified Products List.

The findings of the present report do not indicate a change in the state of
compliance of this device. Therefore, the recommendations of the present
report are basically unchanged.

The only significant change in the previous situation is that, as of January I,
1983, Smith and Wesson has stopped production of this device. Thus, there
would no longer be any purpose to de-listing the device since the original
intent of the Qualified Products List {making available NHTSA funds to the
states only for devices which meet minimum performance standards) is met
by removal of the device from the market by Smith and Wesson.

Reference

1. Federal Register Vol. 38, No. 212, Nov. 5, 1973.
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Table 1. Smith and Wessou Breathalyzer Model 1000,
’ 1482~83 Compliance Survey Data
Systematic Ave, #Tests ?
Error at Std, Pase Per Break Dawn
Instrument .5 J¢ .5 Dev,  Fall +Year downa Thee Pote
i1 1272642001, - |2 [-13 J.oie7 | ¥ - unknown 1yr out For 1 yr. following RF1 1
~ T MileontRA' T S RN ' : :
1, vt ek ? e | :
;2. 1240916 RFI - 2 1. -3 |.0021 P 175 10-12 3 wk
Lower Paxton PA’ ) o .
3. 0250955 -7 |~5 -8 |.0058 F - unkaown - 5, T
IInrruburlh PA -
4, 0262039 RFI -2 o | ~9 |.0030 F 50 unknown 1yr 8, R
: Columbia Boro PA '
5. 1072437 RFI KO ) =9 ].0101 F 50 unknown unknown R *.
leuigburgh PA °
6. 0462084 RFI -2 {4 -3 {.0019 P 550 unknown 3-6 wks
——Ei-m“— :
7. 0382542 RFI i1 3 3 | .0027 ¥ - 16 -
Jolnstown PA
8. 2962 1 l 3 1.0013 .} P - 9 -
8. (372306 RF1 -1 {10 -1 ! .0033 F 150 10 -
‘ Sesquehanna Tep PA -
10. 0672319 RFI -1 -2 -2 0017 P - unknown - G
Pottmyille PA ) )
11. 0872321 RFI 1 ]-8 | -1].0048 [ F.o| - | unknown -
Sctuvkill Haven PA
12, 02722R4 8FI -12 | -6 -7 { ,0637 F 103 ) - c
Pottaville PA
13. 0362047 RFL - 0 5 & Q017 F* - 5 - G
Bryant AR —
14, 0520161 RFI 14 ] 20 31 .07 F - unknown - decertif {ed
‘ Bangon- AR
"15. 0640686 . =22 11 ~7 01 .0057 ] ® - unknown - 5, T
Litrle Rock Ar :
16, 0362078 - 10 (=5 | -3} -0026| 2§ - unknown - T
- Littlejl}gck Ar b - .






